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THE POLDHU—PK SIGNALS. 


WIRELEss telegraphy stands before us to-day as an object 
both for pity and for anger. As an interesting development 
from academic principles, we greeted it willingly and warmly, 
bat.now that it has degenerated into s mockery of the fair 
repute of science, it is time, in the interest of the public, to call 
attention to the methods by which it is being misrepresented. 
In an article which we published in January last, under the 
heading “§S,”’ we reviewed so far as it was possible the 
history of the progress of wireless telegraphy, we enumerated 
the difficulties which appeared to us to stand in the way of 
its commercial success for long-distance work, and we tried 
to indicate the probabilities against the attainment of 
syntony. At the same time, we entered a protest against 
the beguiling announcements that from day to day appear in 
the Press and elsewhere, as to syntony being attained, and 
as to the efforts of the promoters in individualising their 
signals “being crowned with complete success.” More- 
over, we mentioned the deterrent effect that storms would 
have upon all signals, and we gave specific instances of 
failure due to this cause. ‘The electrical Press was practi- 
cally unanimous in warning those whose enthusiasm carried 
them farther thaw the facts would warrant. Now, the 
history of electrical progress certainly does not show that the 
electrical Press has retarded the development of any 
such growth as wireless telegraphy. Judged even on the 
commercial basis, it is clear that the interests of the elec- 
trical Press, in the long run, are best served by encouraging, 
and not by retarding, true progress. - Why, then, was there 
so much opposition to the ways of the promoters of wireless 
telegraphy at the beginning of the present year? The 
answer is, that in the minds of electrical experts at that time 
there was a strong suspicion that the public was being, so to 
speak, beguiled ; that the alleged syntony did not exist ; that 
the devices against the effects of storms were mythical; and 
that long-distance practical telegraphy by such methods was 
too remote a probability to justify the public announcements 
made by the promoters, ‘This suspicion was well expressed 


- by Sir William Preece, when he said that the ways of the 


Wireless Telegraph Co. are “ mysterious and inscrutable.” 
The truth is that the announcements of that company were 
at that time attacked, and very strenuously attacked, by the 
technical Press. What efforts have the company made since 
that time to remove the stigma? Our readers have only to 
turn to the daily newspapers to see that they have closed 
their eyes and their ears to the protest ; they have preferred 
rather to continue to make amazing announcements. Anyone 
who has followed the discussion that took place between Prof, 
S. P. Thompson and Sr. Marconi in the Saturday Review and ~ 
in the Times, must confess to the shakiness of the fabric. 
upon which the alleged successful inventions depend; and 
anyone who reads Mr. Nevil Maskelyne’s able article in the 
Electrician of lest week may estimate how the truth 
regarding experiments is modified for interviewers and 
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newspaper reports. Such a revelation seems to us to cell 
for an explanation on the. part of the experts associated 
with the venture, whether they be responsible professors 
or members of Parliament. 


THE CONDUCTIVITY OF ELEC- 
TROLYTES. 


THE investigation df the conductivity of electrolytes has 
added considerably to our knowledge of molecular physics. 
Electrolytes are mostly liquids, i.e., in physical condition, 
they lie between gaseous and solid conductors, and when an 
electric current is passed through them, many curious phenc- 
mena arise which throw light on the nature of electric 
conduction in other bodies. The modern theory of electric 
conduction may be said to have been derived chiefly from a 
study of electrolytic conduction. According to modern 
views, electricity can only flow through a conductor when it 


is carried by a procession of moving electrons. In electro- 


lytes the electron is combined with an atom, the combination 
forming an ion. These ions are nascent atoms, or radicles, 
formed by dissociating molecules. Arrhenius has shown 
that this dissociation of the molecules of the electrolyte, 
without which electricity could. not pass through it, is 
brought about by the action of the liquid in which it is 
dissolved. The more dilute the solution, the larger the 
percentage of the dissociated molecules of electrolyte. 

The conductivity of an electrolyte will thus be propor- 
tional to the number of dissociated or ionised molecules, but 
it also depends on another factor, namely, the speed or 
mobility of the ions in the solvent. Both these factors of 
conductivity, as might be expected, are affected by change of 
temperature. 

Mr. Bousfield, K.C., and Dr. T. Martin Lowry have con- 
tributed an interestirg paper to the Proceedings of the 
Royal Society (Vol. \xxi., p. 42) on this question of the 
influence of temperature on the conductivity of electrolytic 


Solutions, in which they bring forward a great deal of strong 


evidence to show that the conductivity of electrolytes does 
net, a8 has been generally supposed, continually increase as 
ihe temperature rises, but increases up to a certain maxi- 
mum value and then decreases. The conductivity of an 
electrolyte below its freezing point, i¢., in the solid condi- 
tion, and above its boiling point, i.c., in its gaseous con- 
dition, is usually very small compared with its conductivity 
in solution or in the liqnid condition. What Messre. 
Bonsfield and Lowry have shown is that, starting from the 
solid condition and gradually increasing the temperature, the 
conductivity increases from the solid conductivity (practic- 
ally zero) rises to a maximum and tken descends to the 
gaseous conductivity (again practically zero). 

The explanation given by the authors of this curious 
phenomenon is that the ionising ‘power of the solvent 
decreases as the temperature rises, while the mobility of the 


_ ions at the same time increases. This may be more clearly 


understood if we imagine the processions of ions carrying 
electricity between the electrodes, to be railway trains carry- 
ing goods bebween two stations. At the lower temperature 
limit of zero conductivity, we may imagine that we have 
a very large number of loaded trains on the line, but as 


their speed is zero, no goods are transported between the tio 
stations. As the temperature rises, the number of traing jg 
reduced, but they begin to move with a speed which ig 
greater the higher the temperature. At a certain tempera- 
ture, when the product of the speed by the number of trains 
is a maximum, the maximum quantity of goods per unit of 
time will be transported. As the temperature increases above 
this point, the number of trains is gradually reduced till it 
reaches zero, at which point the transport of goods again 
stops, At this point the electrolyte has reached the gaseous 
condition. 
Conductivity never reaches an absolute zero either in 
solids or gases. There are always a few free ions left. It 
has recently been shown that these free ions play an indis- 
pensable part in the conduction of elcctricity in gases. It is 
by the shock of these free ions propelled by the potential 
gradient that sufficient molecules are dissociated in gases to 
allow electricity to pass. This ionic shock evidently takes 
the place of the ionising power of the solvent in the liquid 
electrolyte, and may account for the asymptotic character of 
the Bonsfield and Lowry curve at the high temperature end, 


Designir 
Steam | may most appropriately term a homily to 
Power Plants. the pages of the Street Railway Journal, 
He regards the usual power station as a more or less 
fortuitous concatenation of engineering atoms brought 
together with very little design or study. 
The sense of proportion is singularly lacking in the 
designs of power stations as carried out in practice, and 
there is far too much neglect of the commercial and financial 
side among engineers, who, thinks the author, ought to enter 
fully into such points, and not suffer schemes to proceed, 
which must inevitably cause loss of capital. A well-known 


. English engineer who saw in course of construction a Boston 


(U.S.) station with the then.usual accompaniment of belts and 
jackshafts, remarked that in England the plant would be 
obsolete before it was run, but he was assured that it 
represented finality, and it was then the third plant installed 
at that particular station. Needless to say, it has gone to 
the scrap heap also. This thoughtless method of design 
without study of the best developments abroad may explain 
why the average of American electrical stock stands at 
25 per cent. depreciation, whereas our own better considered 
plants stand fully as much appreciated in value. 

Instances are given of bad design, and a case cited of a 
reduction in cost of £10,000 by afew hours of work on 
the part of an engineer of ability. Excessive cost is a 
common fault, which has at its basis usually one of two 


_ things, namely, a disinclination to keep down. the'cost, on 


which the engineer’s commission is to be earned, or an 
absolute ignorance of the subject, which shelters itself 
behind a determination to have things big enough—a 
fatal thing for working economy. It would almost appear 
as though the lump sum method were the better way of 
paying for designs. 

The author writes that “to have been ordered is no excuse 
for transgressing good business principles without direct and 
explicit remonstrance,” An engineer ought to do more than 


_ suggest or imply his difference of opinion, should he detect 


commercial defects in an undertaking entrusted to him. 
But how little thanks a man may receive if he does point out 


faults! We have known an engineer’s fees to be refused because 


whereas he was engaged to carry out work on certain lines, 
these lines were changed by his advice, and he was held not 
entitled to receive payment because he had not stuck to the 
original lines, which were. commercially. wrong. The 
truth is that promoters by no means .always.desire the 
whole truth’ after are committed to'a scheme, They 
would prefer not to be enlightened until the public have 


‘come in, 


Mr. W. C. Kerr contributes what we 
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Power plant design, says the author, often consists merely . 
of selecting apparatus, and many plants with. the 
apparatus money can buy are operatively bad and. will not 
pear an engineering analysis. Apart from mere design, the 
engineer must deal with ways and means and the proper 
delivery of parts at the best time. To have boilers come 
along when the road to.an unfinished boiler house is 
blocked by cars that will not be run for months is by no 
means an exaggerated illustration. 


sanutacture ot C. that very regular con- 
The ttibutor to most American electrical publi- 
‘for agar Con- gations, contributes to a recent issue of the 
Zeils. f. Elektrochemie, an article on this 
subject, which is marked by the usual American ignorance of, 
or indifference to, facts and figures emanating from this side of 
the Atlantic. After stating that the American inventor, 
0. M. Hall, is to be regarded as the founder of the industry, 
and thus ignoring the claims of the French inventor 
Heroult, and those who assisted in the development of the 
industry at Froges and Neuhausen, the author gives details 
of the power and ‘furnace houses at Shawinigan Falls in 
Canada, where the Pittsburg Reduction Company have 
erected a new works, 

The manufacture of aluminium has already been com- 
menced here, and the author evidently looks for a rapid 
development of the industry in Canada. by creation of an 
export trade to Europe. Whether the European producers 
of aluminium will acquiesce in this arrangement remains to 
be seen, but it would only be reasonable on their part 
to demand an equal right of free entry for their products 
into America. The author having, in his own mind, pro- 
vided the world with aluminium, produced solely by an 
American process in American works, next discusses the 
chemical and physical characteristics of the metal with equal 
indifference to the rather damaging investigations on this 
subject made in Europe. The usual text-book statements are 
repeated as regards the action of damp air and chemicals on 
aluminium, although it is now fully proved that these apply 
only to the chemically pure metal, and that they are quite in- 
accurate when applied to the aluminium found in commerce. - 
The author’s remarks on the remarkable uniformity of the 
chemical and physical characteristics of commercial alumi- , 
nium are likewise unreliable—since most of the failures. 
to apply aluminium with success to electrical work, have 
arisen from marked variations in its composition. 
The author’s advice to use only.the purest ‘aluminium 
obtainable, for short - distance transmission, and to use 
aluminium alloys containing 1 per cent. or 2 per cent. 
of foreign metals, for long-distance work, is also not in, 
harmony with the latest, researches on this subject. 
These haye proved that it is a mistake to attempt to. 
increase the tensile strength in this way, since the gain 
in the latter is purchased at the cost of the durability of the | 
wire on exposure., The best practice is now believed to be, to 
use only the very purest (commercially) brands of aluminium | 
for overhead wires, and to overcome the special. difficulties 
caused by want of uniformity and low tensile strength, by the. 
use of cables composed of several stranded wires, The article 
closes with an admission that .at the present relative prices of | 
aluminium and copper, the displacement of the latter for 
overhead ‘transmission work is unlikely to occur, and that a 
considerable reduction in the producing, costs of aluminium | 
will first be required, 


Since the article on this subject. appear- 
ing on pp. 808 and 809 was in type, we 
learn from our Tunbridgé Wells correspondent’ thiat the’ 
Town Council, at their meeting on 12th inst., decided to 
accept the proposed agreement with the National Telephone 
Company. A number of “indignation” meetings pro- 
testing against the agreement, and proposing the continuance 
of the competition, have been held since the meeting of the 
Council last week, but, as the Council finally decided the 
question by a large majority, it would seem that the decision 
represents the matured views of the ratepayers, as it. 
undoubtedly does the best interests of the town. 


Municipal Telephony, 


WESTINGHOUSE STEAM TURBINES FOR 
THE RAPID TRANSIT SUBWAY." 


Tux recent extraordinary development of lighting, railway 
and power enterprises in Greater New York has been pro- 
ductive of so many novel and interesting engineering features 


- as to warrant the closest detailed study of the several great 


plants now under construction in the boroughs of Brooklyn 
and Manhattan. 

Perhaps the feature of greatest intcrest in these various 
power plants in point of novelty, if not of size, is the steam 
turbine installation now building for the Rapid Transit Sub- 
way Construction Co. for use in connection with the light- 


ing of the Rapid Transit Subway now under construction, 


the 47 underground stations scattered along the lines of 
route, and the immense power house at Fifty-ninth Street 
and North River, This installation aggregates 3,750 
Kw. rated capacity, equally distributed among three 
independent units, which are illustrated in the diagram shown 
on the next page. ‘ The motive power is to be supplied 
by Westinghouse steam turbines which are direct connected, 


by means of flexible metallic. couplings,*to special three-- 


phase revolving field generators supplying alternating current 
to the station bus-bars. 


The construction of both turbines and generators is 
unique, and a brief description of their more salient features” 


is presented through the courtesy of: the builders, the 
Westinghouse Machine Co., and of Westinghouse, Church, 
Kerr & Co., engineers, by whom the machinery is supplied. 
The most striking constructive feature in these machines 


is. the separation of the high-pressure and low-pressure | 


cylinders and the introduction between them of a 


reheater, an arrangement employed in all turbines above. 


500 u.p. This arrangement provides for a centre-bearing 
between the high-pressure and low-pressure cylinders, thus 
reducing the distance between bearings and allowing the use 
of a much lighter shaft, 

One of the im t considerations in both engine and 
turbine work is the effect apon steam economy of entrained 
moisture. In the Westinghouse turbines this point has 
received well-merited. consideration and resulted in the use of 
superheated steam wherever practicable. The excellence of 
the results derived therefrom has prompted the introduction 
in the larger machines of the reheater between high and 
low-pressure engines. . 

The turbine proper is of the multiple expansion parallel- 
flow type arranged, as above noted, in tandem compound. 
Steam entering at the throttle valve is passed through a 
strainer for removing all foreign matter, and thence through 
the poppet inlet valve, the period of admission being con- 
trolled as in former types by a sensitive fly-ball governor. 
The steam, after admission, expands-through successive rows 
of alternate moving and stationary blades, forming the 
expansion stages of high-pressure as well as low-pressure 
cylinders. At a considerably reduced pressure and cor- 
respondingly augmented velocity, the. working fluid now 
enters the reheater where it comes in contact with the super- 
heating surface with the result that entrained moisture is 
entirely re-evaporated and the low-pressure cylinder is far- 
nished with dry steam. A similar expansion takes place in 
the low-pressure cylinder with a subsequent reduction of 

re and increase of velocity, and the exhaust steam, 
entirely deprived of its available energy, escapes through the 
exhaust port situated underneath the rear bearing of the 
low-pressure cylinder. As in former types, a by-pass is pro- 
vided, connecting high-pressure and low-pressure cylinders, 
by means of which the turbines will be enabled to carry 
continuously an overload of 50 cent. with condenser, or 
full load without the aid of condensing ap S. 

Connection will be vided between the generator shaft 
and the two parts of the turbine shaft by a special mechanical 
coupling. Provision for unconstrained alignment is further 
secured by the use of special bearings 

The governor willbe of the fly-ball type located at the 
extreme end of the turbine and driven by worm gearing from 
the turbine shaft. It will be provided with a safety stop 
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which, in combination with an auxiliary valve, will auto- 
matically cut off the steam supply should the speed of the 
turbine exceed a predetermined limit. This stop is adjust- 
able, and hy its use any speed limit may be imposed upon 
the operation of the turbine equipment. A special governor 
attachment will enable the speed regulation of the turbine to 


sort. 
NO FOUNDATION BOLTS REQUIRED 


pass around the throttle valve will permit the introduction 
of a small amount of live steam for warming up the cylinder 
walls and rotating parts. 

The approximate performance: under regular operation-ig 
represented in the accompanying curve sheet, which shows 
the general relation between load, steam consumption and 
superheat. 

Each of the generators will be a 1,250-kw. machine of the 
three-phase revolving field type, generating current directly 
at 11,000 volts. 

The armature or stationary part is constructed of annealed 
laminated iron punchings provided with numerous 
ventilating ducts and retained in position by dove- 
tailed extensions fitted into corresponding slots 
in the heavily ribbed cast-iron frames. The 
armature coils are wound, then cut and pushed 
into the partially closed slots and afterwards 


reconnected. The winding comprises. several 


: | 


Prax asp Exevation Or 1,250-xw. 


be adjusted from 2.t0 10 per cent. while running according - 


to the requitéments of parallel operation, a feature of 
especial value in alternating current work. 

A continuous circulation of lubricating oil will be obtained 
_ by a small pump driven from the turbine shaft which 
_ communicates with an oil reservoir located in the bed- 

_plate of the unit. : 

- The bed-plate will be of the heavily ribbed box type and 
built in two parts, which, when bolted together, form a con- 
tinuous machined surface fo. the mounting and aligning of 
turbines, generators, and journals. This bed-plate will rest 
upon a concrete foundation without the usual holding-down 
bolts, as necessary in reciprocating engine practice. — 

A passageway extending throughout the entire length of 
the foundatiou is provided for the reception of the reheater, 
the shell of which extends only as far as the low- 
cylinder. The remaining distance to the end of the founda- 
tion allows the removal and replacement of defective reheater 
tubes if ever found necessary. 

The construction of the reheater is entirely similar to that 
employed by the builders in their many types of vertical and 
horizontal Corliss engines, and consists of a riveted boiler- 
plate shell 23 ft. in length and 3 ft. in diameter, provided 
with numerous longitudinal charcoal iron tubes expanded 
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DraGraM oF STEAM CONSUMPTION OF TURBINE. 


into flanged steel tube sheets, which are riveted to the shell 
at a short distance from the ends, thus providing a chamber 
at each end of the reheater for receiving and pre ta the 
steam on the way from the high-pressure cylinder. This 
reheater is supplied with live steam from the boilers. 

A copper expansion coupling between reheater and low- 
pressure cylinder will prevent severe stresses due to unequal 
longitudinal expansion of reheater and turbine casing. 

For facilitating the starting of the turbine a small by- 


coils per phase per pole, thus securing low self- 
induction and a consequent improvement in 
inherent regulation. The unit will run normally 
at 1,200 revolutions per minute, which, with 
six poles, will yield a frequency of 60 cycles per 
second, 


The field or rotating part is built up of wteel sections | 


assembled at right angles to the shaft. These sections are 
separated for ventilating purposes and a strap copper winding 
is slipped over the poles thus formed, being retained in posi- 
tion by steel shoes or pole-pieces bolted to the plates form- 
ing the field. The winding is one layer deep, and is insu- 
lated between turns and at the top and bottom, where the 
coil is supported, by thoroughly baked insulation, the inside 
and outside being exposed to the air for the rapid dissipation 
of the heat generated in the winding. Thorough ventilation 
is provided throughout the field and armature. 

The generators were designed for good inherent regulation, 
which is favourable to successful parallel operation, and the 
efficiency will be high. Excitation current for the rotating 
fields will be furnished from the station exciter bus, which is 


to be “— by two 300-Kw. exciters direct connected to — 


Westinghouse marine-type cross-compound engines. 

The three turbo-generator sets will be installed in the 
Rapid Transit power house at North River and Fifty-ninth 
Street, Manhattan, occupying the centre of the present 
engine room. They will rest on steel and concrete founda- 
tions, built up from a solid-rock bed, and will be in line with 
the main generating units. The floor space occupied will be 
1,824 sq. ft, total, inclusive of 33-ft. passage ways, or 945 
sq. ft. net, which furnishes a comparative figure of 0°2 sq. ft. 
eh electrical horse-power against ‘86 sq. ft. per indicated 

orse-power for three horizontal cross-compound Corliss 
engines of equal capacity, including generators. 

~The generators will supply current to an 11,000-volt 
station bus, from which high-tension feeders will distribute 
power for lighting the subway, station and power house. At 
each of the 47 stations transformers will be located which 
will reduce the line pressure for use directly upon the lighting. 


The utmost precaution will be taken for preserving a cou- 
tinuous lighting service. At the power house a bank of 
switches will enable the switchboard operator to throw the 
entire lighting system upon the 11,000-volt power bus, which 
operates at 25 cycles. For this reason 25-cycle transformers 
will be installed in the subway. These will operate normally at 
60 cycles, but will be capable of ranning continuously upon 25 
cycles current without undue heat if necessary. An additional 
precaution will be taken by grouping the subway lamps in 
banks of five and providing throw-over switches at the 
various stations, which will enable the station attendant to 
throw that part of the system under his control upon the 
direct current 500-volt railway circuit. 


MUNICIPAL TELEPHONY. | 


We were able to announce in our last issue that a proposal 
had been made to discontinue the telephonic competition at 
Tunbridge Wells. A statement was made to the Town 
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Council on the 5th inst., and the draft of the proposed 
agreement explained by the town clerk. From the full 
report of the meeting in the Tunbridge Wells Gazette of the 


5th inst., we learn that the negotiations commenced so long - 


ago as August 13th last, when one of the Aldermen called 
upon the general manager of the Telephone Co. unofficially, 
to learn whether there would be any disposition on his part 
to discuss the situation with the town clerk, “ with a view 
to ascertaining whether any plan could be evolved which 
would result in stopping the waste at present going on.” 
This sensible substitute for Lord Rosebery’s “‘ wayside inn,” 
did succeed in evolving a plan, which is briefly as follows :— 
From November 22nd the telephonic business and plant of 
the Corporation shall be transferred to the National Co.’; 
the debt of £25,000 incurred by the Corporation repre- 
senting, ‘from its issue price, a liability of £28,000, 
would be taken over by the National Co., and the 
ratepayers would be relieved of every possible charge in 
respect to instalments of principal and interest.. At the 
present time the Corporation give an unlimiled service for 
£5 17s. 6d. The future rate for unlimited service would 
be £6. Mr. Cripps, the town clerk, stated that the £2 10s. 
rate and 1d. per call was not remunerative, and would, at 
some later date, have had to be altered. It would now be 
done away with altogether. 
retained, but the 4d. per call increased to 1d. per call, with 
aminimum of 30s. per annum. Any person subscribing 


before March 25th next would be entitled to service under the: 


rates above specified. All the Corporation telephone officials 
whose whole time was given to the Council would be taken 


over by the National Co. The latter company would pay: 


to the Corporation 2s. 6d. per annum for each subscriber 
who had an unlimited service. 

The discussion following Mr. Cripps’s statement’ showed 
that the competition had been in operation sufficiently long to 
demonstrate its disadvantage, but no definite statement was 
made as to the financial results of the Corporation enterprise, 
beyond the announcement that the cheapest rate of subscrip- 


tion was unremunerative, and the somewhat - significant . 


statemeat of ‘a member of the Telephone Committee, and 


chairman of the Finante Committee,” that “he must : 


unhesitatingly recommend the Council to adopt the agree- 
ment at once.” 
once, and on a question of such importance, we think very 
reasonably, called for an adjournment for one week, which 
was agreed to. ; 

We note that our contemporary the Municipal Journal 
describes the proposed sale as a “startling proposal,” the 
origin of which it does not pretend to understand, and con- 
cludes with the statement that “if the Tunbridge Wells 
Town Council takes this step at the bidding of the National 
Telephone Co. it will disgrace itself in the eyes of the muni- 
cipalities, and will inflict a great blow upon a movement 
which has for its object the deliverance of the public from 
one of the most abused and galling monopolies that has ever 
existed in this country.” There is in this statement a fair 
summary of the principles underlying some of the false, 
as distinct from the true, municipal spirit. The rate- 
payers of Tunbridge Wells are urged to continue a wasteful 
competition at their own expense and the inconvenience of 
their townsmen, because if the enterprise be discontinued 
they will be disgraced in the eyes of other munici- 
palities, and a blow will be inflicted on a movement 
which miy have had a good object, but which is of 
80 technical a character as to require very careful con- 
sideration. The “movement” for the establishment of 


‘municipal telephones has been founded so much on abuse of 


& monopoly, that instead of careful consideration, manici- 
palities have been ever ready to absorb the most sanguine 
estimates, and to disregard the most capable and disinterested 


, advice when it does not accord with their own views as to 
~ the desirability of competitive systems. The readiness to 


embark in enterprises of this kind naturally carries with it a 
preference for plausible explanations of criticism. The letter 
of Lord-Provost. Chisholm in the Times of October 24th 
has been landed as an able rejoinder to the articles on 
Municipal Socialism which have appeared in its columns. 
We have had occasion to refer from time to time to elec- 
trical matters in Glasgow, but will now only say that if the 
rest of the letter is not entitled to more consideration than 


The £3 10s. rate would be. 


Otlrer members were not prepared to act at . 


that part devoted to telephones, Lord-Provost Chisholm’s 
laudation is cheaply earned. 

On the most essential question of the value of the plant at 
the termination of the license, he argues that if the license is 
not renewed the Post Office will take over the Corporation 
system in its entirety, because it “is bound to take over such 
plant as is suitable for its requirements at fair market value, 
and plant suited for its tequirements is defined in the license 
as plant which has been put.in in accordance with the speci- 
fication annexed by the Post Office to the license.” This isa 
statement of so definite a character that it may well mislead 
other! municipal authorities, but it is inaccurate unless the 
Glasgow license differs from the model license issued by the 

_ Post Office for municipal use. In this it is provided that so 
much of the plant shall be purchased “as is suitable for the 
actual requirements at the date aforesaid [the termination 
of the license] of the telephone service of the Post Office 
within the licensed area.” The positive statement of 
Lord-Provost Chisholm that the plant suited to its require- - 
ments is the plant which it has approved, is simply an 
enlargement of the negative statement that “ no plant shall 
in any case be considered suitable . . which has 
been brought into use without the sanction in writing of 
the Postmaster-General.” 

Lord-Provost Chisholm preaches a comfortable doctrine by 
misquoting texts. It would be accurate to say that the plant 
of the Corporation may meet the requirements of the Post 
Office in 1913, but that equally it may not. As we had 
occasion to criticise adversely the system adopted by the 
Corporation some years before the Corporation contemplated 
embarking in their enterprise, it may be assumed to be 
far from modern, and liable to replacement by the intro- 
duction of improvements by 19138. 

The situation of municipalities who have embarked on 
telephone undertakings is really far more serious than they 
suppose, and Tunbridge Wells will be exceedingly fortunate 
if it succeeds in getting out of its difficulty on such terms as 
those proposed. So far from being disgraced, it should be 
commended for having the moral courage to recognise mistakes 
and the business acumen to get cheaply out of them. The 
public service rendered by the Council by the discontinuance 
of its competition is not so apparent to the ardent muni- 
cipalist as-it is to those who are really anxious for telephonic 
development. When: it is seen that competition is a mis- 
taken policy; a great step forward will have been taken 
towards that final settlement which the telephone system so 


urgently requires. 


— 


SPECIAL-SHAPED MAGNET POLES, AND 
THE WAY THEY AFFECT COMMUTATION. 


By FRED. W. DAVIES. 


To one conversant with the theory and practice of dynamo 
designing, it is a comparatively simple matter—with the 
accumulated experience of the past to draw upon—to design 
a machine that shall be, to all intents and purposes, perfect 
as regards its commutation. The difficulty is that a machine 
designed with this ideal in view frequently turns out to be 
an expensive one to manufacture. Skill in designing is 
evidenced, not only by the satisfactory performance of a 
machine, but also by the cheapness of its production. Given - 
plenty of material (steel, iron, copper, insulation, &c.), it is 
not a difficult problem to design a sparkless machine. 
Modern competition, however, demands not only that a 
machine shall be good ; but also that it. shall be constructed 
with the minimum of material and labour. To do this is 
not an easy matter; and herein lies the crux of the commu- 
tation problem, for the principal economy that can be 
effected in a dynamo is effected by employing a compara- 
tively large armature, having a large number of turns of 
wire on it, and a correspondingly weak field-magnet. The 
tendency with such a proportioning of a machine, is to 
sparking at the brushes. Ba 

By suitably propetentng the parts of a machine, it is 
possible to combine sparkleas running with a not excessive 
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cost of manufacture. Inventors, however, have not been 
satisfied with this, but have brought.forward various devices 
for improving the commutation, and thus permitting the use 
of armatures with a large number of ampere-turns and com- 
paratively weak field-magnets. Many of the ideas brought 
forward for improving the commutating qualities of 
continuous-current machines refer to. the shape of the 
magnet pole-pieces. It is proposed, therefore, to briefly 
review the principal “improvements” — beneficial or 
otherwise—which have been made in this direction ; and 
also to examine and consider the same, with a view to dis- 
covering in what way their adoption will influence the per- 
formance of a machine. 

The principal idea underlying the use of special-shaped 
pole-pieces is the improvement of the comets 
properties of a machine. Once this result is attained, 
an economy can be effected in its manufacture by using 
a heavier armature winding and a lighter magnet winding. 
But it will not do to adopt these special devices indis- 
criminately. It is necessary that it shall be understood in 
what way they affect the commutation. No one of them 
offers a panacea for all the sparking troubles that may be 
encountered in a continuous-current machine. In order to 
design a sparkless machine, it is necessary to attend to several 
points. In the first place, the initial magnetic induction in 
the air gaps under the polar horns should be as high as 
sible, so as to afford a good reversing field. Secondly, 
it is essential that the cross-magnetisation of the 
magnet pole-pieces, brought about by the reaction 
of the armature on the field-magnet, should be mini- 
mised as far as ‘possible; for this cross-magnetisation 


(= 


Fic. 1.—SHowine MacnetCores Fic. 2.—SHow1nc Poxs-Preces 
StorTeD IN ORDER TO Borrep Non-Concentri- 


MINIMISE ARMATURE CALLY WITH THE ABMA- 
REACTION. TURE. 


results in a weakening of the reversing field. Thirdly, 
the field in which the armature revolves must be magnetic- 
ally rigid: in other words, the distortion of the magnetic 
field at full load must be as small as possible. Fourthly, and 
lastly, the permissible sparkless movement of the brushes 
should be fairly large. All of the foregoing demands can be 
complied with either by ordinary designing, or by the alter- 
native method of using special-shaped pole-pieces for the 
magnet. This latter method of securing good commutation, 
only, will be dealt with hereia. . 

The first point that presents itself for consideration is the 
magnetic induction in the air gaps under the polar horns. 
This, as already stated, should be as high as possible. A 
high magnetic induction in the air gaps may obviously be 
obtained by making them as small in area as possible; the 
way to do this is by reducing the polar arc—not, of course, 
by reducing the length of the pole-pieces, measured parallel 
to the shaft. The polar arc must not, however, be reduced 
indefinitely, otherwise the brushes will require to be moved 
through an abnormally large angle as the load is puton ; and, 
if the armature be a toothed one, the induction in the teeth 
will be too high, thus causing the armature to heat unduly, 
owing to the hysteresis and eddy current losses in the teeth. 


In this particular, as in many another in dynamo designing, | 


there is a certain proportion which will give the best results. 
The angle to be embraced by each pole-piece is a matter that 
has been decided by experience. It is usual to make it 
about 140° in a two-pole machine, about 68° in a four-pole 
machine, about 44° in a six-pole machine, and so on. . 
Although the initial magnetic induction in the air-gaps 


may be high, yet, if there isa large number of ampere-turnson | 


the armature, the latter will have a strong cross-magnetising 
effect, resulting in those polar horns which effect the reversal 


of the current in the coils “ short-circuited ” by the brushes 
(namely, the “trailing” horns in a dynamo, and the 
“leading” horns in a motor) becoming partially demag. 
netised. Obviously, this cross-magnetisation may be 
prevented to some extent by increasing the reluctance of 
the path taken by the cross-magnetising flux. One way of 


- increasing the reluctance is to have a slot of moderate width 


cast in the magnet cores and pole-pieces, as shown in fig. 1, 
Another plan, which may be used either independently of 


Fic. 3.—ALTERNATIVE SHAPE OF 4.—SKETCH OF 
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the foregoing one, or in conjunction with it, is to make the 
pole-pieces of cast-iron. This metal has a lower per- 
meability than either cast-steel or wrought-iron, which are 
often used for the magnet cores of dynamos and motors. 
The magnetic field in which the armature revolves should 
be rigid, and not easily distorted. When the field is not 
rigid magnetically, every slight fluctuation of the load 
requires an alteration in the position of the brushes. As it 
is impracticable to be constantly attending to the brushes, 
the outcome of such flexibility of the field is sparking at the 
brushes. Therefore, the field must, by some means, be made 
stiff. There are several ways of modifyiug the shape and 
general design of the pole-pieces so as to impart a stiffness to 
the field. One method of doing this is to bore out the 
pole-pieces so as to give a greater length of air-gap at the 
tips of the poles than in the middle: in other words, the 
pole-pieces are bored so as to be non-concentric with the 
armature (fig. 2). When this is done, the lines of force are 
densest at the middle of the po!e-pieces, owing to the air-gaps 
being shorter at that part. Any distortion of the field results 
in the flux being dragged away from the middle of the pole- 
pieces ; and virtually results in the air-gaps being lengthened. 
Therefore, as lines of force always take the shortest path, 
a field with non-concentric poles does not become dis- 
torted to any great extent. Thus, rigidity of the field may, 
within certain limits, be attained in this way. Instead of 
boring out the pole-pieces in the way shown in fig. 2, they 


‘maybe bored out concentric with the armature in the usual 


way, and the tips planed off afterwards. (See fig. 3.) This 
amounts, magnetically, to the same thing, and gives a 
similar result. ‘The function of non-concentric poles is not, 
as is sometimes supposed, to prevent the weakening of the 
field under the polar horns by cross-magnetisation ; for, 
although it would appear at first sight that this weakening 
of the polar horns would be minimised by reason of the air- 
gaps being of greater length under the horns, yet it should 
be remembered that the initial magnetic induction under the 
polar horns is also less, for the same reason. Hence, non- 
concentric poles do not materially reduce the cross- 
magnetising effect of the armature, excepting in so far as it 


is reduced by reason of the increased average length of the 


air- 

Senitines the polar horns of opposite polarity are bridged 
across with a web of metal of the same kind as the pole-pieces, 
and of comparatively small section, as shown in fig. 4. 
These bridges of metal afford a path of low reluctance to 
the lines of force; and, consequently, they and the 
adjoining portions of the pole-pieces are highly satu- 
rated. As aresult of this, the field is not easily distorted. 
This device practically fulfils the same function as do 
non-concentric poles. It does not, however, increase the 
strength of the reversing field under the polar horns to 
partially “short circuit” the poles in this way; for, as is 


well known, the magnetic flux in any part of its circuit 


varies directly as the magneto-motive force (depending upon 
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the number of ampere-turns on the magnet), and inversely 


as the reluctance. As neither the magneto-motive force 
in, nor the reluctance of, the air gap is affected by the 
bridging-over of the poles, it obviously makes no difference 
to the induction in the air gap to adopt this expedient. 
Sometimes the pole-pieces are of the ordinary pattern (bored 
out concentric with the armature), and afterwards bushed 
with a thin cylinder of iron or steel. This amounts, mag- 
netically, to the same thing as the device shown diagram- 
matically in fig. 4. 

Yet another form of pole-piece for securing a stiff field 
in dynamos is that depicted in fig. 5. The pole-tips, 
which are on one side of each pole only, point in the direction 
of rotation of the armature. In a motor, the pole-tips should, 
of course, point in the opposite direction. The field magnet 
is compound wound; and the windings are so calculated that 
these pole-tips are magnetically saturated at light load. As 
the load is switched on to the machine the series winding 
on the magnet comes into operation, with the result that the 


Side view. Section across A, B 
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polar horns not provided with special tips, and under which 
commutation takes place, are strengthened ; whilst the tips, 
being already saturated, remain fairly constant in magnetism. 
In consequence of this action of the series winding on the 
“commutating” horns, the distortion of the field at full 
load, if not nil, is, at any rate, considerably less than it would 
otherwise be. 

A strong field is always desirable; yet, if the field under 
the polar horns under which commutation takes place is too 
sharply defined, the neutral line on the commutator will also 
be sharply defined, and there will be a difficulty in setting 
the brushes so as to avoid sparking. To avoid this difficulty, 
each pole should have a fair amount of magnetic “ fringing,” 
as itis termed. One way of obtaining the desired “ fringe” 
is to taper the poles in the manner shown in fig. 6. Or, the 
same result may be obtained by making the pole-pieces of 
circular section. 

Such are the principal ways in which the shape of the 
cores and pole-pieces of continuots-current machines has 
been modified in order to make sparkless commutation easier, 
and thus permit of a more economical design. The fact of 
special-shaped magnet poles being used to the extent they are, 
serves to show that they are of real value in the directions 
indicated. Whether or not it pays to design a machine on 
ordinary lines, or to resort to any of the previously mentioned 
devices in order to secure good commutation, is a question 
that is best decided by each designer for himself; and one 
that lies outside the scope of this article. 


ELECTRO-METALLURGICAL PROBLEMS.—IV. 


By ALEC. A. BEADLE, A.LE.E., F.C.S. 


GoLD. 
GoLp occurs almost exclusively as native metal, generally 
containing silver, and sometimes platinum, rhodium, &c. It 
is found in workable quantities chiefly in veins of quartz and 
alluvial sand. The auriferous quartz frequently contains 
iron pyrites, mispickell, copper, lead and _silver-bearing 
minerals and a vast variety of impurities, Gold also occurs 


to the zinc. 


attention ; in-all cases the solution is caused to pass slowly 


‘molten lead it is removed. Cowper-Cole3 proposes to use 


in the ores worked for copper, lead, &c., in minute quantities, 

and is extracted, along with any silver, in the refining of A 
those metals.. These ores can, however, be divided into 
several classes, (1) those known as “free-milling”’ ores, 
which, when finely crushed, give up the bulk of their gold 
when passed over amalgamated copper plates; (2) “ refrac- 
tory,” or those which will not yield to the above, but have 
to be brought into solution by cyaniding, chlorination, or by 
some other means; (3) “ alluvial,” or water-deposited dis- 
integrated gold-bearing rock, which usually gives up its 
metal by “ washing,” and (4) the only known mineral form 
of gold, “telluride,” a compound of gold and tellurium 
roughly in the proportion of one to two by weight, and 
containing silver and various small proportions of copper, 
nickel, &c. Washing and amalgamation of free-milling 
and alluvial ores are both very simple and inexpensive 
matters, the only difficulty which electricity may be 
called upon to overcome being to prevent the mercury from 
oxidising, or “sickening,” as it is called, and this has been 
successfully accomplished by the Molloy process, in which 
the mercury is used as a cathode in dilute sodium sulphate, 
thus depositing into it a small amount of sodium, which 
keeps the surface bright. 

This idea of amalgamation at a mercury cethode has, 
however, been somewhat confounded with the chlorination  ~ 
of more refractory ores by the electro-chemist. In the latter 
process chlorine is allowed to percolate through the moist 
ore from which any sulphur has been roasted out, and thus 
in course of time converts the gold into chloride, which, 
after dissolving out in water, is precipitated with ferrous 
sulphate, sulphurous acid, or by charcoal. It is evident here 
that since these liquors, after extraction of the gold, are quite 
valueless, little or no advantage would accrue from an elec- 
trical method, these reducing agents being cheap and satis- 
factory. 

Numerous processes have been devised in which the ore is ) 
stirred in a solution of common salt and electrolysed, using f 
a carbon anode and mercury cathode. This principle serves 
to some extent to act for both chloridis'ng and amalgamating, 
but does not perform either function efficiently ; the coarse | 
gold, which would in ordinary amalpamation become caught, 
is obtained here also, and the fine and float gold is, to a 
large extent, chloridised and reduced voltaically into the 
mercury, but it seems an expensive way of performing two 
simple operations, and hitherto has not attained much prac- 
tical importance. 

None of the above electrolytic methods are entirely satis- 
factory, as they do not recover all the gold, neither are they 
applicable to rocks containing Iss than at least an ounce of 
gold per ton. The well-known cyanide process meets these 
requirements, however, and consists in treating the crushed 
ore with a very weak solution of potassium cyanide, which 
slowly dissolves the gold, and reducing the precious metal 
from solution either by means of metallic zinc, or by elec- 
trolysis. 

It has been proved beyond question that cyanide of potas- 
sium dissolves gold by entering. into a reaction with the 
dissolved oxygen, and thus many suggestions have been 
made to combine an oxidising agent with the cyanide; with 
this object the author has experimented with ozonised air, 
but the effect is not strongly marked, ozone being destroyed 
by the cyanide. 

It is, however, only a matter of time to extract the whole 
gold contents by very weak solutions of cyanide, the strength 
of which in very poor ores may be much lower than is. 
necessary to afterwards cause the precipitation of the gold on 


The reduction of the gold and regeneration of the 
solution by electro-chemical means has attracted much 


between the electrodes, the gold being plated on to the 
cathode in the ordinary way. : 

The first process of this kind is that of Siemens and 
Halske, who employ iron anodes and lead cathodes, cupelling 
the lead to obtain the bullion. Andreoli has proposed to 
peroxidise the lead plates so that the gold strips off, and to 
use iron cathodes ; gold sticks to iron, but when plunged into 


aluminium cathodes. _ 
The great advantage of electrical precipitation over zinc 
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is that it enables very much weaker solutions to be used, in 
fact, the strength is determined only by its power of dis- 
solving; this causes much less loss’ in cyanide, which is a 
great pecuniary saving. The electrical precipitation method 
has proved a practical success, and is rapidly gaining ground 
in South Africa and in New Zealand. 

Telluride ores are somewhat difficult to treat ; if they are 
roasted some of the gold is velatilised, and they are soluble 
only with great difficulty in solutions of potassium cyanide, so 
that they have to be smelted down or dissolved by a mineral 
acid. Tellurium has a small application, and a process 
which would recover it with the gold would be valuable. 
fi Much has been heard of the electrolytic extraction of gold 
from sea water, which, in certain localities, apparently does 
contain traces of the metal, probably more in the neigh- 
bourhood of gold-bearing rivers and shores; it has also been 
proved to exist in minute quantity in certain sea plants and 
shells, together with silver and other metals. Processes for 
its economic extraction should, however, be given a wide 
berth, for in no part does it exist in nearly sufficient quantity 
to make its extraction possible; a careful test made by the 
author in a clear part of the English Channel pointed to 
there being certainly less than 0°0000003 per cent of gold, 
several thousand times too little to make its economic ex- 
traction possible, 

SILVER. 

In addition to its occurrence in nearly all the important 
lead minerals, silver is found combined as sulphide (Argen- 
tite), as various double sulphides of antimony (ruby, silver 
and stephanite) and arsenic (proustite), as chloride (horn 


' silver), and as native metal. 


Silver easily gives up the elements with which it is com- 
bined, the oxide, for instance, is decomposed on heating, but 
the small amount of metal which is associated with quartz, 
copper, &c., to form an average ore makes its extraction 
more complex. 

A very old and ingenidus process for smelting such an 
ore containing up to 1 per cent. of silver sulphide has been 
in operation in Mexico. It is broken, hand picked, finely 

ed, placed in large shallow heaps with salt, cupric sul- 
phate and a certain proportion of mercury, and allowed to 
weather for some weeks, during which it is periodically 
stirred ; an amalgam is thus formed with the silver reduced 
from the resultant chloride, and this amalgam is then washed 
out. This has formed a basis of several amalgamation pro- 
cesses for free milling silver ores, the mixing and washing 
being performed in a mechanical amalgamator in hot water, 
thus saving loss in mercury. The amalgam is then distilled. 

The refractory ores containing arsenic avd antimony 
sulphides are converted into silver chloride by roasting with 
salt, and subsequently the silver is reduced by iron :or 
amalgamated direct. In Augustin’s process the silver 
chloride is dissolved out with brine and precipitated on 
to copper plates ; or, in the Ziervogel process, sulphide of 
silver associated with sulphides of iron and copper is 

so as to convert the whole into sulphates, and is 
then heated in order to convert the iron and copper into. 
oxides, leaving the silver as sulphate, which is dissolved out 
with water containing a little sulphuric acid, the silver being 
ultimately deposited on to metallic copper. 

There are other processes in which the silver is dissolved - 
in thiosulphate of soda and precipitated as sulphide, and 
various other modes of obtaining it in solution. 

Strangely, but very few electrical processes have been pro- 
posed to take the place of these, although it would seem that 
the electrical precipitation of the silver from these solutions 
might offer several advantages, mainly on account of purity. 
The proposal to reduce sulphides of silver in the electric fur- 
nace can only be applicable to extremely rich ores, which are 
generally smelted with correspondingly rich gold ores or 
residues where possible, to assist in the subsequent parting. 

This question of bullion refining and parting has, however, 
received some attention from the electro-metallurgist. Gold 
alloyed with at least three times its weight of silver 
may be parted by dissolving in dilute nitric acid, 
and the same applies when the alloy is used 
as an anode, or the electrolyte, which may be much more 


» dilute, may be nitrate of silver. Silver is deposited as a 


crystalline powder, which is collected and melted down, 
while the gold remains as an insoluble residue, resisting 


disintegration if the silver does not exceed three times the 
weight: of the gold in the original alloy. Such is the 
Moebius process, wherein the alloy is cast into anode plates, 
the Borchers process differing in that the alloy is used ag 
anode in a granulated form. If a small amount of copper 
be present, it accumulates in the electrolyte. If a large 
proportion is there, a copper nitrate solution is used, which 
dissolves both copper and silver ; this solution may then be 
treated for recovery of silver, and its copper deposited on the 
cathode. 

Fused electrolysis is in no way applicable to the winning 
of silver from the average silver ore, although the chloride 
is eminently suited to reduction.in this way, and the produe- 
tion of this salt is nearly always the first step in the metal- 
lurgy of silver ; it is, as a rule, so finely disseminated through 
the bulk of the gangue that its collection for fusion be- 
comes a practical impossibility unless it is first dissolved out 
in- brine and subsequently evaporated, a proceeding which, 
needless to say, would be much too indirect and expensive, 


THE ETHICS OF CONTROVERSY. 


‘“A MAN convinced against his will, is of the same opinion 
still,” and this is one of the characteristics of the controversy 
between the supporters and opponents of municipal trading 
in electricity supply. . 

A great writer, in his despair of any practical results 

from the agitation of contrary opinions, exclaimed: “ All 
controversies that can never end, had better perhaps never 
begin ;”” but we know, as a correspondent of “ an-esteemed 
contemporary’ reminds us, that “One man’s word is no 
man’s word, justice needs that both be heard,” and the only 
means of arriving at sound conclusions is to dispassionately 
deal with matters of controversy by a careful consideration 
of the principles involved, without reference to personal 
interests. 
' The meanest arguments are those which. attribute selfish 
motives to either one side or the other; and the strongest 
evidence of a bad case is when resort is had to “ abusing 
plaintiff’s attorney.” 


We have before us two articles commenting. upon our . 


remarks of 17th ult. on “ Electric Lighting Returns—C: m- 
pany v. Municipal,” one in the issue of an “esteemed con- 
temporary” and the other in a journal devoted to the 
advocacy of municipal trading, which comes to the sup- 
port of the other. 

Eliminating the personal abuse which disfigures these 
articles, the controversy turns upon the broad principles of 
socialism versus private enterprise, with which we have 
endeavoured to deal purely on its merits without. calling the 
arguments-of those who differ from us “ idiotic nonsense,” 
or assuming that because we differ from certain local 


authorities in the way they keep their electric lighting ~ 


accounts that we therefore accuse them of being “liars.’’ We 
heartily disapprove of the Socialist. principles of Mr. John 
Burns, but we have never attributed to him dishonest 
motives, nor attempted by attacks on the individual to divert 
attention from the real questions in controversy. 

Neither party to the dispute will gain anything by basing 


its case upon the mis-statement of facts; the issue is clear _ 


enough, and to talk about declining to be corrupted by com- 
pany influences, and to have editorial policy directed by 
sources whose interests are served by trying to discredi 
municipal trading, is simply an attempt to avoid the main 
question by imputing bad motives to those who differ from 
them. We will deal with some matters of fact about which 
there should not be any difficulty. 

First, as to the audit of accounts, the Municipal Journal 
asserts that the electricity accounts of companies are not 
subject to audit by the Board of Trade, and that both 
classes of undertakings (local authorities and companies) are 
audited in the same way. 

It is extraordinary that the organ of the municipalities 
should be unaware of the following provisions of the sixth 
section of the Electric Lighting (Clauses) Act, 1899, which 


we commend to the study of our contemporary, and all who 


are under the impression that no difference exists in the 
audit of company or municipal accounts, — 
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6. The following provisions shall apply as to the audit of 
' accounts where the undertakers are not a local authority :— 

(1) The annual statement of jaccounts of the undertaking before 
being published as provided by Sec. 9 of the Electric Lighting Act, 
1882, shall be examined and andited by such competent and 
impartial person as the Board of Trade appoint, and the remunera- 
tion of the auditor shall be such as the Board of Trade direct, and 
that remuneration and all expenses incurred by him in or about the 
execution of his duties, to such an amount as the Board of Trade 
approve, shall be paid by the undertakers on demand, and shall be 
recoverable summarily as a civil debt. 

(2) The undertakers shall give to the auditor, his clerks and 
assistants, access to such of the books and documents relating to 
the undertaking as are necetsary for the purposes of the audit, and 
shall when required furnish to him and them all vouchers and 
information requisite for that purpose, and shall afford to him and 
them all facilities for the proper execution of his and their duty. 


The fact of the form of accounts framed by the Board of 
Trade differing in the case of companies and local authorities 
in the essential particular of provision for depreciation, has 
been pointed out by us as creating some difficulty in com- 
paring accounts which are made out under different con- 
ditions ; and the Municipal Journal having seattered a little 
mud in the accusations of “misleading statements and base 
insinuations against the honesty of municipal officials,” trots 
out the old fallacy that municipalities ‘* are obliged to pro- 
vide a sinking fund which is equivalent to depreciation, 
which sinking fund, as regards provincial undertakings, 
wipes out the whole capital in 25 years.” 

Is the Municipal Journal aware of the fact that the 
sinking fund is only applicable to payment of the /irs/ cosi 


of the buildings and plant, and that not a penny piece can 


be devoted to either repairs, maintenance or renewals ? 

Unless the surplus of the revenue account is sufficient to 
cover all these contingencies, including that unknown but 
very important item arising out of the antiquation of plant 
and systems of supply, it is obvious that fresh borrowings 
must be made for the purpose, and how then will the whole 
capital be wiped out in 25 years ? 

The Municipal Journal asserts that “ there is no necessity 
for providing a depreciation fund,” but admits that some 
corporations are able to do so, and then adopts a /u guogue 
argument—another red herring across the path—and refers 
to the “criticisms of auditors of companies’ accounts ;” but 
what has that to do with the question of municipal trading ? 
Two blacks will not make a white, and as to companies, there 
is all the difference in the world between doing as they like 
with their own and the administration of the ratepayers’ 
money by the municipalities. 

But ovr contemporary should know that the local 
authorities’ accounts have met with severe comments at times 
from their own auditors, and as an instance, we advise him 
to ponder over the following remarks of the auditor of the 
Croydon Corporation’s electric undertaking. accounts, 
especially as he deals with the question of depreciation in so 
drastic a manner. 

In his report on the borough electric accounts, he said :— 


Nothing has been charged against this department forthe clerical 
and other work done at the Town Hall. A sum of £7,500 has been 
transferred from the debtor of the revenue account to the creditor 
of the general district rate account, £5,385 12s. 10d. being for 
interest and £2,114 7s, 2d.asa sinking fund. I would point out that 
these are arbitrary amounts. Further, I would bring before your 
notice that, while there is no legal necessity to charge against 
profits more than interest charges and sinking fund instalments, yet 
I think the burgesses shoald have brought before them most clearly 
that, in my opinion, the depreciation is very much greater than the 
amount of the sinking fund, and that if instead of the electric light- 
ing being a Corporation department, it had been a company having 
the privilege of borrowing money at, say, 3 per cent., the trading 
would, in my opinion, after writing off sufficient depreciation, show 
a heavy loss. 

My remarks as to depreciation in respect of the electric lighting 
accounts apply to the tramway accounts also. = 

Our “esteemed contemporary” contends in its article of 
31st ult. that if repayment of capital is not depreciation, 
it would like to koow what it is. Perhaps it will 
accept the report of the Croydon Corporation auditor as a 
guide, without for a moment suggesting that in his criticism 
of the accounts he is accusing the local authority of being 
liars, deliberately falsifying their accounts, so that the true 
position shall not be known. s : 

The discussion of the question of municipal trading in 
electricity undertakings appears to be opening the eyes of the 
ratepayers to the dangers of this development of socialistic 


* tically and could not, and 


principles. The recent letter of the Lord-Provost of Glasgow 
to the Zimes, which was pronounced as a crushing: blow to 
the opponents of municipal trading, has been followed with 
startling swiftness by the defeat of that worthy in his can- 
didature for re-election to the Corporation, by an enormous 
majority, proving that this great prophet hath honour, save 
in his own country, where those who wear the shoe and 
know how it pinches have made no uncertain pronounce- 
ment, 


CORRESPONDENCE. 


Students’ Difficulties. 


With regard to the correspondence which has appeared in 
your columns regarding students’ difficulties and the train- 
ing of engineers, although I was unable to read all of it 
through lack of time, still what I have read has interested 
me greatly. , 

As one who was unable to go “through the shops” in the 
present use of the term, and who also lacked the funds to go 
through a University course, perhaps I may be allowed to 
make a few remarks. In the first place, I may sympathise 
with “A Student” in regard to the lack of explanation 
given by teachers generally to their students. When a boy 
of about 12 years of age, the writer was set along with many 
others at the day school which he attended, to learn 
elementary mathematics without the necessity of the subject 
being impressed on the class, the result being that each and 
all of us took our mathematics like a dose of medicine, to be 


_ forgotten as soon as we left the class. And now, although 


having gained a good working knowledge of even “dx dy,” the 
writer feels the effects of that class, in certain nervousness 
when dealing with higher mathematics. Things like these 
have shown me the vast need there is for teachers explaining 
more of the why and the wherefore of the subject which 
they are endeavouring to teach their students. It is not 
sufficient to say “* You should learn this,” or “ You must 
learn that,” but to explain that whether they finally become 
engineers or physicists, the subject being taught would be of 
use to them ; to explain, for example, that even in crossing a 
street. to reach a certain point, they can use their mathe- 
matics, either the definition of a straight line, or the fact 
that the hypotenuse of a right-angled triangle is shorter than 
the sum of the other two sides. 

To some, perhaps, these remarks may seem out of place, 
but what I wish to insist on is this, that students should be 
taught to introduce their science into common life ; not to 
leave it at home or at their college classes, but to keep it 
constantly beside them like some master key ready to un- 
lock each and every difficulty which presents itself in their 
workaday life ; to understand that for every “effect” there 
must be a corresponding “ cause,” and that unless their 
science is able to sift out that “cause” it is high time for 
them to look closer at their knowledge of it. 

As to the training-of engineers, I agree with another 
student, who says that they are born, not made. When an 
apprentice, I worked beside a young man who had spent 
seven years in the shops and who could not, practically, fit 
a key on to a shaft, nor, theoretically, work out the horse- 

wer from an indicator card. That young man was in 
veadly earnest to be an my me both theoretically and prac- 

is father finally paid either £300 
or £500, I forget which, to apprentice him to a large 
English engineering concern. What has become of him since 
I know not. 

However, to take the electrical engineer (I don’t mean 
the “ so-called,” but the “real”) as he stands to-day, what 
is the best course for his training ?- We cannot all be em- 
ployers, or managers, or even foremen, but we can all be 
workmen, and any engineer worthy of the name, let him be 
mechanical, electrical, or any other, should pride himself in 
the fact that he is first of all a@ workman. Therefore, 
wherein lies the sense of taking first a college course? From 
my personal experience of those who have gone through a 
college course and then gone to the workshop, I must say 
that, with very few exceptions, they have been so con- . 
foundedly “stuck up” by their superior intelligence, that 


z 
the 
— 
das 
pper 
arge 
be 
the 
ie 
ugh 
oa | 
out 
ich, 
q 
= 
ing 
alts 
ver 
2 
ned. 
nly 
ely 
ion | 
nal 
ish 
est 
ng 
ip- 
4 
af 
cal 
n- 
gan 
1G 
me. 


814 “THE ELECTRICAL REVIEW. tvol. 51. No. 1,309, Novausen 14, 1902, 


the average workman, and even the foreman, took a 
malicious delight in treating them not to a thorough prac- 
tical training, but to a more or less extended course of 
practical joking. Accordingly, let them start off in the 
workshop, and at the same time study either at evening 
classes, if such can be obtained, or, if not, at home from 
books, and, in difficulty, ask an explanation from the fore- 
man or manager, who must be very gruff indeed if he refuses 
to assist an earnest student. 

“‘ All work and no play, &c.,” some one remarks ; non- 
sense! I say. Work while youth is on your side; while 
the sky is all roseate; while ambition spurs you on, and 
while hope is strong and unfailing, and then you will never 
think, Hamlet-like, of “taking up arms against a sea of 
troubles.” 

Then, after you have swung the sledge hammer till your 
hands blistered, knocked lumps off them when using a 
hammer and cold chisel, and, perhaps, lost the tip of a 
finger in an unequal argument with a milling cutter, when, 
in a word, you have “roughed” it through the shop, then 
take your college course, and when the Professor is lecturing 
on some of the unchangeable laws of science, you can pro- 
bably recollect many points, painfully practical points, 
perhaps, which illustrate his subject. 

Again, as mechanical engineering, pure and nimple makes 
up a very large part, in fact, I may almost say the largest 
part, of electrical engineering, why does the average student 
ignore it? When we require engines—steam, gas, or oil— 
or turbines—water or steam—to drive our dynamos, why 


does he not learn how to build and fit up an engine or a 


turbine? Is not the setting of a slide valve, or the fitting 
of the crosshead, or the “lining off” of a crankshaft as 
essential to the training of the “Compleat Engineer” (my 
apologies to Izaak Walton), as winding an armature, or 
testing for insulation; and if he cannot competently learn 
the latter part from a book, how can he learn the former ? 

One example to illustrate this point: I knew an electrical 
engineer (?) who, for a day and a half, worked with a gas 
engine endeavouring to get it to start, and failed egregiously, 
the engine always blowing out the Bunsen burner on the 
first explosion. 

He was too little of an engineer to divine the cause, 
namely, a hole in the ignition tube; and too little of a 
scientist in common life to prove it, by inverting the tube 
in a basin of water, blowing into it, and watching the air 
bubbles as they rose to the surface. Yet he was called an 
electrical engineer, forsooth ! 

Having already trespassed further on your space than I 
originally intended, I will only say in conclusion that, as far 
as I can see, the lack of training starts in the elementary 
schools, where boys are not taught to think for themselves, 
but simply “ crammed ” to pass an examination, or earn a 
“ grant.” 

This disuse of their brains follows them to their daily 
work, and all that the writer can say is that, after having 
had experience of boys and young men while an apprentice, 
a journeyman, foreman, and now an employer, he is of the 
opinion that this disuse and disinclination to use, is getting 
daily worse, with all our vaunted educational progress. And 
this certainly does not promise well for the future industrial 
supremacy of this country. 

Electrodes. 


I have followed with great interest the discussion on the 
above subject, and being just about to finish a rather pro- 
longed student’s career, I should like to make a few remarks 
on the matter. 

I am heartily in accord with “ A Student” in his ery for 
more efficient training ; the so-called training we receive in 
the majority of workshops and all our colleges is far from 
complete. I think a lecturer, to be of great value to engi- 
neering students, must needs be himself an engineer ; far be 
it from me to wish to under-value our many worthy and 
esteemed Professors, but in the majority of cases they only 
succeed in striking a great deal of awe, and very little engi- 
neering into the minds of their pupils, : 

A good portion of the syllabus should be given to engi- 


neers, and they would do more justice to it from an engi- — 


neering student’s point of view. I would not say that we. 


have too much mathematics in our colleges, but far too little 
engineering, and the latter is supplementary to the former 
instead of the former to the latter. 

Of course, by engineering I do not mean the setting up 
of a factory in our colleges, but a thoroughly practical 
application of the rules and formule derived from experi- 
ment or mathematical deduction. 

I am afraid I cannot agree with “A Student” when he 
says, “A student simply wants to know how it should be 
done... .” Ifa student is striving to be a professor, and 
has no other end in view, that principle is right, but if he 
intends or hopes to be an engineer, let him off with his coat, 
wallow in shellac, chatterton and solder, and rest not until 
he has done the job himself. He will, I think, agree with 
the wisdom of this when he “is in a position of authority 
and in receipt of remuneration.” If all students held to 
“* A Student’s” principle, I am afraid we should make very 
expensive engineers by always requiring a thoroughly efficient 
practical staff ; a man who only has ideas in his head ani 
hands unfit to give them form is only of limited value, and, 
besides, this principle will. bring much humiliation in after 


years. 

I don’t think that only the “ very brilliant” will succeed, 
whatever the course of. training, and I am confident that 
everyone who has the backbone, grit, and true ambition will 
ulso succeed, for he will surely, though perhaps slowly, over- 
come each and every difficulty. 

I am afraid “On His Way” looks on a college witha 
wrong impression when he advocates a five-years’ course, 
He seems to think that the longer he stays at college the more 
presumption he has to being an engineer. I am of the 


opinion that one who has been five years in the workshop 


and two at college will make by far the better engineer than 
one who has been two years in the “shops” and five at 
college. 

I would suggest that a student who has seven years at his 
disposal should divide the time thus :—Two years’ mechanical 
workshop, two years’ electrical workshop, two years’ college, 
one year’s electrical workshop. 

I do not think one can attain the same result in six years, 
unless he has had an efficient. tutor during a portion of the 
first electrical training who would bring bim up sufficiently 
to need only the third year’s course at college. It will, 
obviously, appear that thislatter.course will mean much hard 
work, but hard work will never go unrewarded, and a 
student’s career will depend more on the work put in after 
the regular working hours than upon the day’s work. — 

A college does not turn out a ready-made engineer any 
more than Sandhurst does a ready-made general, but it should 
give a sound and reliable foundation to be built upon. No 
student, I am sure, will run far and do well with the idea 
that when he ends his college career he has finished with 
studies, even if he was five or‘ten years.at it ; if he is going 
to be worth his salt he will always be studying, but, in 
after years, this study becomes a pleasure and a pastime, 
while at the start it may have meant serious hard plodding 


work. 
Last Lap. 


A Student’s Suggestion. 


While appreciating very much the advantages which are 
offered at Finsbury Technical College, to those desirous of 
improving their knowledge of electrical matters, may I 
venture to point out to Prof. Thompson how much the 
practical value of the laboratories would be enhanced if more 
attention could by any means be bestowed on the details of 
their internal arrangements. 

I suggest that the apparatus might more often be over- 
hauled and worn parts replaced ; each experiment might be 
conspicuously labelled and numbered (this is only partially 
done at present), and the printed instructions referring to 
them revised, for they occasionally make reference to 
switches, &c., no longer in use; the accumulator leads 
might be made accessible to a greater degree; sufficient 
cells might be provided, and the lighting arrangements 

ight be improved. 

am sure all wish to profit as much as possible by the 
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willing and able tuition for which Finsbury Technical 
College is famous. 


- An Evening Student. 
ndon, N. 


Cinematographs. 


I find that a good deal of inconvenience is experienced on 
three-wire systems owing to the use of cinematographs and 


.the like in theatres. Some of these arrangements use up to 


70 amperes, and this is a serious trouble, coming on 
suddenly on one side of the network in a small town, 
especially where the mains are not laid to deal with such 
emergencies. 

I think it would be interesting to hear from station engi- 
neers what they have done to meet such cases. I am 
thinking of hiring out a motor-transformer which will take 
the current off the outers and transform it down to about 60 


volts, The difficulty seems to be to get theatres to provide 


such things for themselves-or even to pay the hire of them. 
C. Turnbull, 
Electricity Works, North Shields, 
November 5th, 1902. 


Professional Etiquette. 


Whatever opinion may be entertained concerning the 
recent letter of the Council of the Institution of Electrical 
Engineers, and one may be permitted to doubt its. wisdom, 
there can be no question that a great mistake has been made 
in giving tacit sanction to the practice of doubling the part 
of consulting engineer and contractor. 

The Council mildly say that if a consulting engineer is 
directly or. indirectly interested in any contract or con- 
tracting business, he should inform his clients in writing 
what is his connection. 

Surely, sir, the very first essential of a consulting engineer is 
that he is absolutely independent. I do not say for one 
moment that a person with trade interests may not be 
perfectly. competent to give advice on any engineering 
problem, but in that case let him give it as a contractor and 
not as a consulting engineer. 

If a man is a contractor it is a usual business arrangement 
for him to take discounts, receive commissions and other 
practices, which should be absolutely forbidden to consulting 
engineers, and he cannot do these things one day in one 
capacity and not do them the next in another. — 


A. H, Dykes. 
Westminster, November 5th, 1902. as 


The Electric Lighting of Swordale. 


_ With regard to your interesting description of the above 
in to-day’s issue, J am principally interested in the somewhat 
peculiar method of stopping the turbine, viz., cutting off the 
water at the head instead of the foot of the pipe line. This 
method is not usually considered good practice, and could 
certainly not be adopted in a case where the head exceeded 
the atmospheric column. 

A practical disadvantage in the present case is that the 
whole pipe line has to be emptied before the turbine can be 
opened up for repair or renewal of brasses, packing, &c. As 
regards the ingenious contrivance for stopping the turbine 
from the house, it is difficult to see the value of such a 
patent—to its owner I mean, though no doubt he is the best 
judge—since even if the design in question is patentable at 
all, it is possible to design apparatus in many different forms 
to do the same work. 

It was this consideration which prevented me from 
patenting a contrivance designed to act on a valve at the foot 
of the column, and which would enable the turbine not only 
to be stopped from the house, but also to be started from the 
same place. 


I found, however, that there was no market when I made ~ 


the drawings some years ago. As regards “stopping ” 
devices, I believe Mr. Swinton designed an arrangement for 
= ss an installation fitted up for Lord Armstrong at 
ragside, 


November 7th, 1902. 


George T. Pardee. 


Tramear Brakes. 

Considering that tramway managers are, so to speak, on 
their trial with this question, it is greatly to be regretted 
that they take so little interest in this correspondence, while 
from them we should have expected to hear what they think 


_ the requirements are, what troubles they have experienced, 


and what they think of the suggestions already made. 

“ Assistant Manager” made a very laudable exception, 
and it should be noted that he attributes part of his success 
to the oak, resin, and sand plugs with which he provided his 
brake shoes. : 

No doubt such plugs would greatly increase the frictional 
coefficient, bu is it not an expensive method as compared 
with a good sanding apparatus, and is it as simple to control 
= renew such plugs as keeping sanding apparatus in 
order ? 

The want of sand or such substitute as “ Assistant 
Manager” mentions is unquestionably more important than 
most of the other points yet touched upon. It should be 
note] that sanding apparatus cannot be dispensed with even 
if brake blocks are used, as described by “ Assistant 
— as sand is also necessary for starting on greasy 
rails. 

Keeping in mind what “ Driver” says about the necessity 
of power brakes as working brakes, it- would appear that 
pneumatic brakes offered great advantages in this respect, as 
compressed air is a most efficient, and, at the same time, a 


- most economical sanding agent. 


Again, pneumatic wheel brakes offer in this respect an 
advantage over slipper brakes, as the sand must be thrown, 
in‘ the first instance, between the wheels and the rails to 
overcome starting difficulties, Additional sand boxes and 
additional tubing would have to be arranged for slipper 
brakes, and sand, after all, does not act as quickly with 
slipper brakes as with wheel brakes, because the former have 
a tendency to clean the rails, while the latter grind the sand 
into the rails and roughen them. é 

The objection to slipper brakes on account of the danger 
of derailing the front wheels, which was mentioned by “ Air 
and Sand” in last week’s paper, seems to me a very potent 
one, and strengthens my belief that wheel brakes are 
preferable to slipper brakes as service brakes. 

With regard to emergency brakes, the slipper brakes, if 
properly designed to obviate the objections mentioned as far © 
as possible, might reasonably be advocated, especially in the 
form “ Assistant Manager” has had experience with, and 
because the service brake could otherwise not be kept quite 
distinct from the emergency brake. 

It is much to be regretted that this correspondence has 
largely been used as a pretext to “ puff” certain patented 
and other appliances, while it can evidently only have 
been your intention, in opening up this discussion, to 
supply your readers with as much unbiassed information and 
bond fide opinion on the subject as possible. 

One cf your correspondents mentions a certain make of 
slipper brake, and boldly asserts that this is the best out, and 
the best that can be devised. ; 

Being acquainted with a certain make of pneumatic brake, 
which is very successful on ‘the Continent, and of which 
there are over 2,500 equipments in actual use, naturally I 
find such an assertion ridiculous, knowing that this corre- 
spondent has never tested, and most probably has never seen, 
any of them, while the make he attempts to boom has only 
been used for a short time ofa limited number of cars, and 
only in one or two places. 

Another correspondent evidently has a lot to say about 
what “my firm” has done, and amongst these inventions, 
there is a wonderful performance of an 8 to 10-ton car being 
fitted with a hand brake exerting 20,000 Ibs. of pressure by 
means of a slipper brake on to the rails. It is amusing to 
think of the upward acceleration that these 20,000 lbs. 
would impart to the front or rear portion of the car (which- 
ever part is more favoured with “my firm's” generosity), 
and, indeed, this gentleman must have been thinking about 
setting up in competition with his tramcar to Santos Dumont 


of aerial fame. 
-Saum Cuique. 


Being deeply interested in the discussion going on in your 
“ Correspondence” columns-as to the best brake to be 
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adopted generally for electric:cars,.1- felt that I should like 
to have an opportunity of testing, the , efficiency. of -a brake 
which had the severest conditions to work under, and J 
jagrcary that for the stiffest gradients Oldham wonld be bad 
to beat. 
. + With the kind permission of the authorities, I made a few 
runs down routes which had the following gradients, with 
the results given below :— z 
|, 1. Gradient 1 in 10.- Speed of car, 8 to 10 miles per 
our. Pulled up in 1} car lengths. 

2. Gradient 1 in 11. Speed of car, 8 miles per hour, 
Pulled-up in $tolcarlength _ - 

3. Gradient 1 in 20.. Speed of car, 8 miles per hour, 

Pulled up in 4 to } car length. 
_ As on the occasion of the test the rails were in a slightly 
greasy condition, it will be generally acknowledged that the 
results tabulated above are extremely good, tests being made 
with both single and double-deck cars. 

In addition to the above, tests, as, after. all, the drivers 
themselves are the best men to express an opinion on the 
reliability.of these emergency brakes, I put a few questions 
to them, and elicited from every one of them, without exce 
tion, that they have such implicit confidence in the 
emergency - brake proyided—Hewitt Rhodes pneumatic 
slipper brake—that they never have the least trepidation in 
negotiating these steep, gradients, but, on the contrary, were 

bis emergency brake not fitted,they were unanimous in say- 
ing that drivers could not be obtained to. work the cars on 

‘Taking the results of the tests-above in conjunction with 
the unanimous approval of, the drivers, I am satisfied that 
the brake-is absolutely reliable, and not less in the interests 
of humanity. than in those of the Corporations - and tramway 
companies themselves, I, think it.is fully time for the Board 
of Trade to, take this matter up, and insist on only the most 
efficient and, reliable brakes being fitted, in order, to avoid 
the deplorable loss of life, which has in the past resulted 
through the want of efficient brake power on these electric 
cars, 
Personally, I.consider it not very far short. of culpable 
negligence; on the part of . those responsible, not to have 
gone most carefully into the matter before, as it is quite 
possible to put each competing brake to the test. under 
precisely similar conditions, and thas prove indubitably 
which is the best brake ; and , having done so to insist on 
having it fitted, no matter whether the price is more or less 
than others, as immunity from injury or loss of life to 
passengers is of far greater importance than £ 8. d. ; though, 
curiously enough, it -becomes .a better speculation to the 
tramway companies and Corporations, to provide the most 
efficient brake power, as many nervous people who are afraid 
to travel by electric. car, under present conditions, would do 
so could they be assured that they would not meet with 
accidents of the nature we have read so much of lately. 


Progress. 


I think your other correspondents have done justice 
to the different ‘types of brakes on electric cars, and 
hope you will find space for a. few remarks in another 
direction. 

Are tramway managers doing their best or even their 
duty on some of the electric systems ?—Surely it is patent te 
the engineer that the electric cars on the market have brakes 
enough: for any gradient or condition of rail, greasy or other- 
wise. I am afraid that when the change from horse to 
electric traction takes place, some managers do not realise 


that they have a very important, task before them in making | 


the old horse-driver a capable electriccar driver. In almost 
all the accidents which have occurred, I think the human 
element is- to blame, for -just at the moment the driver is 
called upon to avoid a serious accident by putting on the 
electric rheostatic brake, or whatever type of brake he should 
use, he loses his head, so-to-say, and goes through the wro 
operation, or not at all. 
Why does he lose his head.?—Because week in and week out 
he is never called upon to stop a runaway car, consequently 
he doesn’t go through the operation necessary in such a case. 
Managers should see that the drivers use their emergency 
brakes at least once'a shift, whether they are required or not, 
. for two reasons ; first, to see that the-brake is in working 


order ; second, 'to get the driver familiar; with the i 

for there is no time to consider what’s to be. done when.a/ggr 
is running backwards.’ . Last, but not least, don’t let the men 
be too long on the front of a car, for driving. & ,tramegt jg 
more severe on a man-than driving-a railway engine, for the 
former is continually dogging. traffic, while the latter hag 


signals to guide him, 
Electric Traméat, 


It is perhaps hardly necessary for me to point, out thevery 
obvious misprint in my letter published in your, last issne, 
The weight of the single truck car you print as’34 tons, but 
by reference to my MS. you will see this should-read abons 
8} tons. 

; Release Spring,.,, 


int 


ELECTRIC TRACTION ON GERMAN CANALS 


Durine the early part of this year tenders were invited for 
an electric installation for traction purposes on the Teltow 
Canal. This canal connects the Havel and Spree not far 
from Berlin ; it 23 miles long, and ‘has one lock. The 
ténnagé of) the boats varies between 450 and 174 tons, and 
they: ,will ;be loaded to about 67 to 70 per, cent. of their 
capacity. A towing, path can be built on, both banks ofthe 
canal, with the exception of a short distance, where special 
arrangements have to be made, There are, 12. loading 
stations on the canal, Electric power is supplied: in the 
form: of three-phase current at.8,000 volts and 50 periods; 
the price has been estimated at about 1d. per Kw.shour. \ i) 
- Twenty firms sent in tenders, including Siemens and 
Halske and Ganz & Co. The proposed installation. of the 
latter firm~ is, perhaps, the most interesting. It-is claimed 
by & Co. that, although their locomotive is very light, 
it’ will have great hauling capacity, and the~greaterithe 
tractive effort, the greater will be the stability of the tractor, 
The locomotive has two pairs of wheels, which are inclinedat 
an angle toone another, and run onasingle rail, maintaining ‘its 
balanee: by means of another wheel running on. the roadway. 
The , greater part of the weight, however, is thrown;on the 
axles of the inclined wheels. ‘These obliquely-ruhning wheels 
are sq arranged that the greater the resistance offered -by the 
boat, the greater is their grip on the .rail, This .moust 
necessarily. increase the stability and the hauling capacity of 
the locomotive. In this respect the Ganz system -somewhat 
resembles the system devised by Messrs. Thwaite and Cawley 
some years ago. 

The locamotive is equipped with a ‘three-phase motor 
having its. axle parallel to the rail. The frequency of 50 
periods entails double reduction gearing ; if a frequency of 
15 or 25 periods were adopted, single reduction would have 
been sufficient. This would have increased the efficiency of 
the motor. 

The efficiencies at full load are as follows :—0-90 for the 
motor, 0°94 for the gearing, 0°80 for the worm-gearing, 
making a total of 0°68 fur the whole. The capacity of the 
locomotive is 87°5 H.P. 

The current is supplied to a two-wire trolley line at a 
pressure of 500 volts, the rail serving as a return conductor, 
The current is taken off the trolley lines by means :of two 
wheels running along the wires, the locomotive drawing them 
along as it moves. : 

For a short distance the canal passes through a. broad 
lake, which makes it impossible for locomotives to be used. 
Here electric tugs are requisitioned to tow the boats. . They 
are driven by two three-phase motors, each of 67 HE 
capacity. Current is supplied to them by means of over 
head lines supported by transverse. wires. 

The difficulty of passing stationary boats’is overcome by 
fixing a steel rope above the towing path at the loading 
stations ; from this rope is suspended a runner which Jifts 
the tow rope and allows it to be fixed to the mast of the 
boat, 

“For an annual traffic of 1,500,000 tons it will suffice @ 
uip one bank of the canal. A locomotive can draw one 
boat of 600 tons, or perhaps two of 175 tons. The servite 
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would require 53 locomotives and six. tugs, including 


reserve. 
“The price quoted by Megsrs. Ganz & Co. for the above 


was 1,242,000 fr. (£49,680).| For a traffic of 4,500,000 


tons yearly, requiring 115 locomotives and eight tugs, in- 
duding reserve, the same firm quoted the sdditional sum of 


1,193,000. fr. (£47,720). The working expenses, calcu-~ 


jated on the basis of 1,500,000 tons annual traffic, amount 
400050 fr. per ton-kilometre. 

: Below is.given a comparative table, showing the first cost 
and the working costs, as given by some of the firms who 
submitted tenders for this project :— ley" 

First. Cost per 


cost. ton-kilom. 

‘Siemens & Halske 2,750,000 fr. 0°0102 fr. 
Feldmann & Zeiime ? 00082 ,, 
Soc. de Touage, Kiehl 3,200,009 . 00098 ,, 
Ganz & Co. 1,242,000 -- 0:0050 ;, 


The-above figures are based on a traffic of 1,500,000 tons 
per annum and a price of 12-pf. (1-4d.) per kw-hour. 


=. 


9 

-,. OUR LEGAL QUERY COLUMN. 

[Questions addressed to the Editors for insertion in this column should 
che written on one side-of the paper. Free use of fictitious names, §c, 
‘may be made. Answers are furnished by a duly qualified lawyer, 
‘but the Editors cannot undertake to be responsible for the accuracy of 
ithe views which:he may expre’s.] 


V. S.” writes We should -be glad if you would give an 
answer in your columns to the following; although it is but a small 
matter in itself, we consider the principle involved to be of some 
importance :— 

‘“A customer of ours has made an application to the Corporation 
Electricity Supply Department for a supply of current for a 4-H P. 
motor. He was willing to guarantee to take current to the mini- 
mum value of £5 per aunum. The supply mains run outside of his 
shop, and within about 6 ft. of the premises. 

“There is a clause in the Corporation’s provisional order em- 
powering them to enforce a minimum charge of 13s. 4d. per quarter 
for current supplied. 

“Our customer’s application was refused, except under one or 
the other of the two following conditions :—(1) That he should pay 
one-half of the estimated cost (£10) of laying on the service ; or (2) 
that he should make a further application for current for six glow 
lamps, and have same fixed. 

“To save delay, he has followed the latter course ; but to us it 
seems that both stipulations are illegal, and neither could be 
enforced, and we should be pleased if you would give us your 
opinion.” 
re Assuming that the provisional order under which our c*rre- 
spondent’s Corporation are working isin the same form astbat which 
ig attached to Electric Lighting Act, 1899, and that the Corporation 
are not vested with any extraordinary powers, it seems that they 
are not entitled to require a consumer to pay any part of 'he cost of 
laying service lines, unless his premises are more than 60 ft. from 
the mains. In these circumstances, it is difficult to see how a charge 
of £10 could be justified. With reference to the second alternative, 
80 long as the consumer complies with the statutory rules, which 
provide for his giving a guarantee to take sufficient cu~rent to justify 
the outlay upon mains, it seems that no other conditions can be 
im 


“Hackall ” writes :—‘‘ We should esteem it a great favour if you 
would advise us on the following matter :— 

“One of our clients lights his theatre with electricity, and tak 
current from the Corporation. mains, for which he is charged on the 
demand indicator system at 7d. and 3d. a unit. As he pays an 
average price of 6d. per unit on all current used, we have advised 
him to instal a motor-generator, and he has decided to use the single 
armature type of machine. (We must mention that the rate for 
motive power is 2}d. per unit on a flat rate ) 

“The Electric Lighting Committee, however, have refused to 
supply our client with current for his generator on the grounds that 
he cannot use his machine for lighting purposes. Have they the 
power to refuse him or to pass a bye-law to that effect? They have 
refused to charge him a flat rate of 44d. for lighting purposes. 

“Would you advise us to fix the machine and demand a supply 
within a certain date? ” 

_*,* There is nothing in the Electric Lighting Acts which throws 
light upon the interesting query above propounded, namely, 
whether & consumer can obtain a supply for a motor-generator at 

motor” rates. The answer, however, can be found in the reply to 
the question whether the price charged by the Corporation is in 
excess of that which they are entitled to demand. Asa rule, one 
maximum unit charge is provided forin the provisional order; and 
80 long as that is not exceeded the Corporation are not bound to 
supply current for motors at special rates. ‘“ Hackall” should 
examine the Corporation provisional order. If it transpires that a 
Special rate for motors is provided, he will perhaps be good enough 


to write again. 


‘ occur. The other dey a man left on the electric light in a set of 


* The plaintiff company could not sustain their claim in the face of 


“‘ Regular Subscriber ” writes :—‘ Cannot a consumer fix his own 
eléctricity meter, instead of ‘the company or corporation fixing 
their own and charging a’ heavy annual rent of same, provided that 
it-is‘a good meter, passed by the Board of Trade, and.if necessary, 
he can produce a certificate.to show that the particulat meter in 
question has been tested and passed ?” I 

*,* In the absence of any special provision in the Electric 
Lighting Acts, it would seem that a'consumer can supply his own 
meter, provided it meets with the approval of, and is periodically 
inspected by, the supply company's inspector. 


LEGAL, 


Crry or Lonpon Exxorric Licutine Co, v, OAKLEY. 


In the City of London Court, on Tuesday, before his Honour Judge 
Rentoul, K.C., an action was brought ‘by the City of TLondon Hlec- 
tric Lighting Co., Ltd., 1:and 2, Great Winchester Street, E.C., to 
recover the sum of £3 1s. 10d. for a quarter’s electric lighting sup- 
plied to the defendant, Mr. R. B. Oakley, 11, Queen Victoria 
Street, E.C. 

The defendant objected toa pay the amount, because he said the 
plaintiffs’ meter had registered incorrectly. ‘It ‘was really a 
monstrous case. For’ a number'of years. he had been one of the 
plaintiffs’ customers, and during:the past five years the amount he 
had paid them for the corresponding duarter now sued for was 
£1. 18s; £1 168. 10d., and 16s. respectively. In spite of 
that, the plaintiffs now wanted £3 1s. 10d. for a similar quarter. 
He had paid into Court £1 3s. 6d.; which was, he submitted; ample. 
The demand was utterly out of proportion. 

The plaintiffs’ representative said that by Clause 56 of their own 
Act of Parliament, the Electric Lighting Confirmation Act, the 
record of the meter was to be held conclusive evidence of the con- 
sumption of electricity, The defendant had only beeu charged 
according to the meter. 

Judge Rentovut said that was all very well,i but he must be 
reasonable, 

The Derrenpantra d the truth was that the meter had been changed, 
and it must hav> been faulty. He had asked the plaintiffs in ~« 
common fairness t make him an allowance, but they would not do 
so. The meter | been changed three times. On one occasion, in 
two days he had loubled the consumption of a whole quarter in 
previous years. The thing was absurd. 

The plaintiff.’ representative said he thought the defendant was 
making a mistak>, The period referred to was six weeks, not two 
days. - 

The Derzenpant said he was going by the plaintiffs’ men’s own 
entries. 

Judge Renrtout said it was certainly a very big and a very extra- 
ordinary jump He did not know how the piaintiffs could insist on 
their demand when they changed the meter themselves. They had 
admitted that something apparently was wrong. Mistakes would 


chambers in the Temple for three days, day and night. That sort 
of thing would account for something in the bill. 

- The assured the Court that there had been nothing of 
that kindin his case. He never burned the light after 5 o'clock, 
and it was generally only one light. There had been a complete 
rebellion in Mansion House Chambers against the plaintiff com- 
pany’s charges. The whole place—and there were 600 rooms—was 
up in arms, and the Charing Cross Co. were invited to come in. The 
plaintiffs had had to moderate their terms accordiogly. 

The plaintiffs’ representative said he desired to add that in the 
meter with which the defendant was supplied, there was a well- 
known difficulty to contend with. The defendant was rather 
economical in his consumption of the light, and when only one or 
two lights were going the meter sometimes failed to act. The 
plaintiffs felt that they had a claim for previous under charges, 
and that the change in meter had put the account right. 

The Derenpant: There was nothing wrong with the other 
meters. 

Judge Rentoun did not see how he could assist the plaintiffs. 


the evidence. Common sense would be outraged if he were to 
allow it. He had heard of a man who by blowing in the gas meter 
always proved that the company owed him money instead of him 
owing them any. That did not apply in this case. There must be 
judgment for the defendant, with costs. 


Exmorric Ratways Co., Lrp. 
Mr. Justice on-Tuesday made a compulsory order 
winding up this company on the undpposed petition of Nepean, 
Fyers and another. Mr. Eve, K.C., appeared for the petitioners. 


Exzctromotion Corporation, Lrp. 


Tue petition of E. M. B, Donisthorpe and another was directed by 
Mr. Justice Byrne to stand over until the first petition day after 
December 17th, counsel stating that the parties were negotiating for 
a settlement. His Lordship said that when the petition came on 
it would have to be disposed of." ~ : 
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adopted generally for electric: cars,.1-felt that I should like 
to, have an opportunity of testing, the , efficiency. of .a brake 
which had the severest conditions to work under, and I 
aa that for the stiffest_ gradients Oldham wonld be bad 
to beat. 


. + With the kind permission of the authorities, I made a few 


runs down routes which had the following gradients, with 
the results given below :— + 
_. 1. Gradient 1 in 10.. Speed of car,.8 to 10 miles.per 
hour. Pulled up in 1} car lengths. i 

2. Gradient 1 in 11. Speed of car, 8 miles per hour, 
Pulled-up in $tolocarlength _ - 

3. Gradient 1 in 20. Speed of car, 8 miles per hour, 
Pulled up in 4 to 3 car length. 
_ As on the occasion of the test the rails were in a slightly 
greasy condition, it will be generally acknowledged that the 
results tabulated above are extremely good, tests being made 
with both single and double-deck cars. 

In addition to the above tests, as, after. all, the drivers 
themselves are the best men to express an opinion on the 
reliability.of these emergency brakes, I put a few questions 
to them, and elicited from every one of them, without exce 
tion, that they have such implicit confidence in the 
emergency - brake provided—Hewitt Rhodes pneumatic 
slipper brake—that they never have the least trepidation in 
negotiating these steep, gradients, but, on the contrary, were 
this emergency brake not fitted, they were unanimous in say- 
ing that drivers could not be obtained to work the cars on 

‘Taking the results of the tests-above in conjunction with 
the unanimous approval of. the drivers, I am satisfied that 
the brake-is: absolutely reliable, and not less in the interests 
of humanity-than in, those of the Corporations and tramway 
companies themselves, I think it.is fully time for the. Board 
of Trade to. take this matter. up, and insist on only the most 
efficient and reliable brakes being fitted, in order, to avoid 
the deplorable loss of life, which has in the past resulted 
through the want of efficient brake power on these electric 
cars, 
Personally, I, consider it not very far short.of culpable 
negligence, on the part of those responsible, not to have 
gone most carefully into the matter before, as it is quite 
possible to put each competing brake to the test under 
precisely similar conditions,.and thas prove indubitably 
which is the best brake ; and , having done so to insist on 
having it fitted, no matter whether the price is more or less 
than others, as immunity from injury or loss of life to 
passengers is of far greater importance than £ 8. d.; though, 
curiously enough, it -becomes -a better speculation to the 
tramway companies and Corporations, to provide the most 
efficient brake power, as many nervous people who are afraid 
to travel by electric. car under present conditions, would do 
so could they be assured that they would not meet with 
accidents of the nature we have read so much of lately. 


Progress. 


I think your other correspondents have done justice 
to the different ‘types of brakes on electric cars, and 
hope you will find space for a. few remarks in another 
direction. 

Are tramway managers doing their best or even their 
duty on some of the electric systems ?—Surely it is patent te 
the engineer that the electric cars on the market have brakes 
enough-for any gradient or condition of rail, greasy or other- 
wise. I am afraid that when the change from. horse to 
electric traction takes place, some managers do not realise 


that they have a very important task before them in making . 


the old horse-driver a capable electric car driver. In almost 
all the accidents which have occurred, I think the human 
element is- to blame, for -just at the moment the driver is 
called upon to avoid a serious accident by putting on the 
electric rheostatic brake, or whatever type of brake he should 
use, he loses his head, so-to-say, and goes through the wro 
operation, or not at all. 
Why does he lose his head.?— Because week in and week out. 
he is never called upon to stop a runaway car, consequently 
he doesn’t go through the operation necessary in such a case. 
Managers should see that the drivers use their emergency 
brakes at least once'a shift, whether they are required or not, 


- for two reasons : first, to see that the-brake is in working 


order ; second, to get the driver familiar; with the j 

for there is no time to consider what’s to be. done when. 
is running backwards.’ . Last, but not least, don’t let the men 
be too long on the front of a car, for driving. 4 ,tramcak ig 
more severe on a man-than driving-a-railway engine, for the 
former is continually dogging traffic, while the latter hag 


signals to guide him, 
Electric Traméat, 


It is perhaps hardly necessary for me to point, out, thevery 
obvious misprint in my letter published in your, last issue, 
The weight of the single truck car you print as’3} tons, but 
by reference to my MS. you will see this should-read abont 


8} tons. 
; Release Spring... 


ELECTRIC TRACTION ON GERMAN CANALS. 


Durine the early part of this year tenders were invited for 
an electric installation for traction purposes on the Teltow 
Canal, This canal connects the Havel and Spree not far 
from Berlin ; it if 23 miles long, and ‘has one lock. The 
tonnage of the boats varies between 450 and 175 tons, and 
they: will be loaded to about, 67 to 70 per, cent. of their 
capacity.. A towing path can be built on, both banks of the 
canal, with the exception of a short distance, where special 
arrangements have to be made, There are, 12. loading 
stations on the canal. Electric power is supplied: in the 
form: of three-phase current at 8,000 volts and 50 periods; 
the price has been estimated at about 1d. per Kw.shour. » i) 
- Twenty firms sent in tenders, including Siemens and 
Halske and Ganz & Co. The proposed installation. of the 
latter firm~ is, perhaps, the most interesting. It-is- claimed 
by Ganz & Co. that, although their locomotive is very lights 
iti will have great hauling capacity, and the- greater the 
tractive effort, the greater will be the stability of the: tractor, 
The locomotive has two pairs of wheels, which are inclinedat 
an angle toone another, and run onasingle rail, maintaining ‘its 
balanee by means of another wheel running on. the.roadway. 
The greater part of the weight, however, is thrown.on thé 
axles ofthe inclined wheels. ‘'hese obliquely-ruhning wheels 
are so arranged that the greater the resistance offered -by the 
boat, the greater is their grip on the rail, This must 
necessarily.increase the stability and the hauling capacity of 
the locomotive. In this respect the Ganz system ‘somewhat 
resembles the system devised by Messrs. Thwaite and Cawley 
some years ago. 

The locamotive is equipped witha ‘three-phase motor 
having its. axle parallel to the rail. The frequency of 50 
periods entails double reduction gearing ; if a frequency. of 
15 or 25 periods were adopted, single reduction would have 
been sufficient. This would have increased the efficiency of 
the motor. 

The efficiencies at full load are as follows :—0-90 for the 
motor, 0°94 for the gearing, 0°80 for the worm-gearing, 
pking.» total of 0°68 for the whole. The capacity of the 
ocomotive is 37°5 H.P. 

The current is supplied to a two-wire trolley line at a 
pressure of 500 volts, the rail serving as a return conductor. 
The current is taken off the trolley lines by means -of two 
wheels running along the wires, the locomotive drawing them 
along as it moves. 

For a short distance the canal passes through a: broad 
lake, which makes it impossible for locomotives to be used. 
Here electric tugs are requisitioned to tow the boats. . They 
are driven by two three-phase motors, each of 67 H.P. 
capacity. Current is supplied to them by means of over- 
head lines supported by transverse. wires. 

The difficulty of passing stationary boats’is overéome by 
fixing a steel rope above the towing path at the loading 
stations ; from this rope is suspended a runner which lifts 
the tow rope and allows it to be-fixed to the mast of the 
boat. 

“For an annual traffic of 1,500,000 tons it will suffice t@ 
equip one bank of the canal. A locomotive can draw one 
boat of 600 tons, or perhaps two of 175 tons. The service 
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gould require 53 locomotives and six. tugs, including 


“The price quoted by Messrs. Ganz & Oo. for the above 


yas 1,242,000. fr. (£49,680). For a traffic of 4,500,000. 


ions yearly, requiring 115 locomotives and eight: tugs, in- 
duding reserve, the same firm quoted the additional sum of 


4,193,000. fr. (£47,720). The working expenses, calcu- 


ated on the basis of 1,500,000 tons annual traffic, amount 

00050 fr. per ton-kilometre. 

- Below is.given a comparative table, showing the first cos 

and the working costs, as given by some ‘of the firms who 

sabmitted tenders for this project :— 
4 Cost per 


First. . 
cost. ton-kilom. 
‘Siemens & Halske 2,750,000 fr. 0°0102 fr. 
Feldmann & Zelime 0°0082 ,, 
Soc. de Touage, Kiehl 3,200,009 00098 ,, 
Ganz & Co. 1,242,000 00050 


“The-above figures are based on a traffic of 1,500,000 tons 
per annum and a price of 12-pf. (1°4d.) per kw-hour. 


hi 
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[Questions addressed to the Editors for insertion in this column should 
che written on one side of the paper. Free use of fictitious names, $c. 
‘may be made. Answers are furnished by a duly qualified lawyer, 
‘but the Editors cannot undertake to be responsible for the accuracy of 
the views which he may expre’s.] 


"G,V.S.” writes :—‘‘ We should -be glad if you would give an 
answer in your columns to the following; although it is but a small 
matter in itself, we consider the principle involved to be of some 
importance :— 

‘“A customer of ours bas made an application to the Corporation 
Electricity Supply Department for a supply of current for a 4-H P. 
motor. He was willing to guarantee to take current to the mini- 
mum value of £5 peraunum. The supply mains run outside of his 
shop, and within about 6 ft. of the premises. 

“There is a clause in the Corporation’s provisional order em- 
powering them to enforce a minimum charge of 13s. 4d. per quarter 
for current supplied. 

“Our customer’s application was refused, except under one or 
the other of the two following conditions :—(1) That he should pay 
one-half of the estimated cost (£10) of laying on the service ; or (2) 
that he should make a further application for current for six glow 
lamps, and have same fixed. 

“To save delay, he has followed the latter course; but to us it 
seems that both stipulations are illegal, and neither could be 
enforced, and we should be pleased if yon would give us your 
opinion.” 

_ *,* Assuming that the provisional order under which our c*rre- 
spondent’s Corporation are working isin the same form asthat which 
is attached to Electric Lighting Act, 1899, and that the Corporation 
ate not vested with any extraordinary powers, it seems that they 
are not entitled to require a consumer to pay any part of ‘he cost of 
laying service lines, unless his premises are more than 60 ft. from 
themains. In these circumstances, it is difficult to see how a charge 
of £10 could be justified. With reference to the second alternative, 
80 long as the consumer complies with the statutory rules, which 
provide for his giving a guarantee to take sufficient cu~rent to justify 
oa outlay upon mains, it seems that no other conditions can be 


“Hackall ” writes :—‘' We should esteem it a great favour if you 
would advise us on the following matter :— 

“One of our clients lights his theatre with electricity, and takes 
current from the Corporation mains, for which he is charged on the 
demand indicator system at 7d. and 3d. a unit. As he pays an 
average price of 6d. per unit on all current used, we have advised 
him to instal a motor-generator, and he has decided to use the single 
armature type of machine. (We must mention that the rate for 
motive power is 2}d. per unit ona flat rate ) 

“The Electric Lighting Committee, however, have refused to 
supply our client with current for his generator on the grounds that 
he cannot use his machine for lighting purposes. Have they the 
power to refuse him or to pass a bye-law to that effect? They have 
tefused to charge him a flat rate of 44d. for lighting purposes. 

“Would you advise us to fix the machine and demand a supply 
Within a certain date? ” 

_*,* There is nothing in the Electric Lighting Acts which throws 
light upon the interesting query above propounded, namely, 
whether a consumer can obtain a supply for a motor-generator at 
“motor” rates. The answer, however, can be found in the reply to 
the question whether the price charged by the Corporation is in 
excess of that which they are entitled to demand. Asa rule, one 
maximum unit charge is provided forin the provisional order; and 
80 long as that is not exceeded the Corporation are not bound to 
Supply current for motors at special rates. ‘“‘Hackall” should 
examine the Corporation provisional order. If it transpires that a 
Special rate for motors is provided, he will perhaps be good enough 
to write again. 
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' occur. The other day a man left on the electric light in a set of 


“ Regular Subscriber ” writes :—“ Cannot a consumer fix his own 
electricity meter, instead of ‘the company or corporation fixing 
their own and charging a’ heavy annual rent of same, provided that 
it-is‘a good meter, passed by the Board of Trade, and if necessary, 
he can produce a certificate.to show that the particular meter in 
question has been tested and passed ?” i 

*,* In the absence of any special provision in the Electric 
Lighting Acts, it would seem that a’consumer can supply his own 
meter, provided it meets with the approval of; and is periodically 
inspected by, the supply company's inspector. 


LEGAL,’ 


Crry or Lonpon Exzcrric Licutine .Co. v, 


In the City of London Court, on Tuesday, before his Honour Judge 
Rentoul, K.C., an action was brought ‘by the City of London Elec- 
tric Lighting Co., Ltd., 1:and 2, Great Winchester Street, E.C., to 
recover the sum of £3 1s. 10d. for a quarter’s electric lighting sup- 
plied to the defendant; Mr. R. B. Oakley, 11, Queen Victoria 
Street, E.C. 

The defendant objected ta pay the amount, because he said the 
plaintiffs’ meter had registered incorrectly. ‘It was really a 
monstrous case. For a number of years. he had been one of the 
plaintiffs’ customers, and during:the past five years the amount he 
had paid them for the corresponding quarter now sued for was 
£1 18s; 6d.,,£1 18. 168. 10d., and 16s. respectively. In spite of 
that, the plaintiffs now wanted £3 1s. 10d, for a similar quarter. 
He had paid into Court £1 3s. 6d.; which was, he submitt:d; ample. 
The demand was utterly out of proportion. 

The plaintiffs’ representative said that by Clause 56 of their own 
Act of Parliament, the Electric Lighting Confirmation Act, the 
record of the meter was to be held conclusive evidence of the con- 
sumption of electricity, The defendant had only been charged 
according to the meter. f 

Judge Rentout said that was all very well,i but he must be 
reasonable. 

The DerenpDant ra d the truth was that the meter had been changed, 
and it must hav> been faulty. He had asked the plaintiffs in ~ 
common fairness t make him an allowance, but they would not do 
so. The meter | been changed three times. On one occasion, Mm 
two days he had !oubled the consumption of a whole quarter in 

vious years. The thing was absurd. 

The plaintiff.’ representative said he thought the defendant was 
making a mistak>, The period referred to was six weeks, not two 
days. - 

The Derenpant said he was going by the plaintiffs’ men’s own 
entries. 

Judge Rentout said it was certainly a very big and a very extra- 
ordinary jump He did not know how the piaintiffs could insist on 
their demand when they changed the meter themselves. They had 
admitted that something appareatly was wrong. Mistakes would 


chambers in the Temple for three days, day and night. That sort 
of thing would account for something in the bill. 

- The DerenpDant assured the Court that there had been nothing of 
that kindin his case. He never burned the light after 5 o'clock, 
and it was generally only one light. There had been a complete. 
rebellion in Mansion House Chambers against the plaintiff com- 
pany’s charges. The whole place—and there were 600 rooms—was 
up in arms, and the Charing Cross Co. were invited to come in. The 
plaintiffs had had to moderate their terms accordiogly. # 

The plaintiffs’ representative said he desired to add that in the 
meter with which the defendant was supplied, there was a well- 
known difficulty to contend with. The defendant was” rather 
economical in his consumption of the light, and when only one or 
two lights were going the meter sometimes failed to act. The 
plaintiffs felt that they had a claim for previous under charges, 
and that the change in meter had put the account right. 

The Derenpant: There was nothing wrong with the other 
meters. 

Judge Rentoun did not see how he could assist the plaintiffs. 
‘The plaintiff company could not sustain their claim in the face of 
the evidence. Common sense would be outraged if he were to 
allow it. He had heard of a man who by blowing in the gas meter 
always proved that the company owed him money instead of him 
owing them any. That did not apply in this case. There must be ~ 
judgment for the defendant, with costs. 


ExEctric Ratrways Co., Lrp. + 
Mr. Justice Byrne on-Tuesday last made a compulsory order 


winding up this company on the undpposed petition of Nepean, 
Fyers and another. Mr. Eve, K.C., appeared for the petitioners. — 


jen 


Exzctromotion Corporation, Lrp. 


Tue petition of E. M. B. Donisthorpe and another was directed by 
Mr. Justice Byrne to stand over until the first petition day after 
December 17th, counsel stating that the parties were negotiating for 
a settlement. His Lordship said that when the petition came on 
it would have to be disposed of." ~ : 
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Ligutmva Boagps (Brirish Manuracrurine Co.), 


On the petition of De Grelle, Houdret & Co. and others, Mr. 
Justice Byrne on Tuesday last made an order winding up this com- 
pany under the supervision of the Court. 

Mr. T. TERRELL, K.C., said it had been arranged to take this 
order subject to the sanction of the Court, and it was proposed to 
appoint Mr, Keyser to act as joint liquidator with the present 
liquidator, The assets amounted to £18,000, and there were said to 
be assets for the debenture holders, but these debentures were dis- 
puted. There was going to be a reconstruction of the company. 

Mr. Crane, M.P., on behalf of creditors for £2,000, assented to 


Bow, McLacatan & Co. v, MoMintan & Co. 


In the Court of Appeal on Wednesday, the Master of the Rolls and 
Lord Justices Romer and Mathew gave jadgment in the case of 
Bow, McLachlan & Co. v. Dutilh Smith, McMillan’ & Co. The appeal 
was by plaintiffs from a decision of Mr. Justice Jelf in Chambers 
staying the action, and allowing the case to go to arbitration. The 
short facts were these:—The plaiatiffs are electrical engineers, 
carrying on business in Glasgow, and the defendants 
are a firm of electrical engineers, who had a_ contract 
with the Southend Corporation for the installation of the elec- 
trical tramway system in that town. They sublet the engineering 
part of the contract to. the plaintiffs, the total amount of which sub- 
contract was about £8,000. The claim in the action was for about 
£3,000, the balance alleged to be due under the sub-contract 
from the defendants, and £900- for extras, The defendants, 
by a counterclaim, sought from the plaintiffs £3,500. It 
appeared under the contract between the defendants and the 
Southend Corporation, that any dispute arising between the 
parties, was to be referred to the arbitration of the Southend 
Corporation burgh engineer, Mr. Fidler, and the sub-contract 
between the parties contained an exactly similar clause. 
Mr. Justice Jelf in view of this, on the application 
of the defendants, stayed the action started by the 

laintiffs, and referred the matter to the arbitration of Mr. 

idler. The plaintiff appealed from this decision on the ground 
that Mr. Fidler’s interests were so fully mixed up in the dispute 
that he could not approach the matter with a sufficiently open mind 
to give an unbiassed decision upon it. The dispu'e had reference to 
the supplying by the plaintiffs of two eng’::cs, each capable 
of producing 200 xw. of electricity, and a third ».gine of 125 kw. 
These engines did not pass the tests of Mr. Fidler, and he made the 
defendants substitute a new engine for one of the engines supplied 
by plaintiffs, and made them repair two of the other engines, the 
amount of this contract being the amount of the counterclaim for 
£3,500. Plaintiffs alleged that if anything was wrong with the 
machinery, it was the boilers, which the burgh engineer himself 
supplied, and that, in the circumstances, he was not the proper 
person to arbitrate on the matter. 

The MasTer oF THE Rotts, in giving judgment, said that it 
seemed to him that there was no reason to anticipate that Mr. Fidler 
would not honestly act between the ies in his position as 
arbitrator. The appeal would be dismissed with costs. 

Lord Justices Romer and MatHew concurred. 

On the application of Mr. Hamitton, K.C., who appeared for the 
plaintiffs, their Lordships stayed the proceedings under the arbitra- 
tion for a week, to enable the plaintiffs to consider whether they 
would not appeal to the House of Lords. 


BUSINESS NOTES. 


New Chronograph.—Messrs. Chamberlain & Hookham, 
Ltd., of Birmingham, are introducing to the trade a special testing 
chronograph for testing the accuracy of meters. It has a stop 
action, is easily read, and is claimed to maintain its reliability for 
many years. It has a German silver case, and one revolution of the 
large hand records 30 seconds, each second being divided into 
tenths. The small dial records each complete revolution of the 
seconds hand up to 120, or 60 minutes in all. An illustrated list 
will be sent on application. 


Correspondence Tuition.—We are informed that Mr. 
J. B. Reid, of 19, Lincoln Grove, C.-on-M., Manchester, has at his 
i a free scholarship in the “American School of Corre- 
eens application should be made to him at the above 


Books Received.—“ Factory Accounts,” by E. Garcke 
eo London: Crosby Lockwood & Son. 1902. 

“Guide de l’Immigrant au Péron.” Published by order of 
M. E. Larrabure y Unanue, Minister of Agriculture and Public 
Travel, Lima. 1902. 

Report on the Engineering Trades of South Africa,” by Ben. H. 

Mergan. London: P.S. King & Son. 1902. 15s. net. 26 


Diisseldorf Exhibition.—Elmore’s German and Austro- 
Hungarian Metal Co., Ltd., have received a gold medal, the highest 
award, for their exhibit at Diisseldorf Exhibition. In addition to 
the Exhibition gold medal they have been awarded one of the great 
golden State medals, a special award made by the German Govern- 
ment in — of the company’s achievements apart from its 
mere ex 


Electrical Wares Exported, 
W2EK ENDING Nov. 12TH, 1901. | ENDING Nov. 11 7x, 1909, 


Aden. Teleg.cable Value £87,960 Adelaide .. Valuo£eg 
Amsterdam... ..  .. 20 | Alexandria.. .. 
Bombay ye 582 | Bombay. 
Brisbane .. ” Teleg. mat. .. 904 
Buenos Ayres +s «+ %83 Buenos Ayres. Teleg. mat. .. gp 
» Teleg.mat. .. 6513 | .. 
Teleg. wire 268 Cape Town.. eo 
we we 1,157 Teleg. cable .. 45 
Teleg. wire .. £0 Teleg. mat. .. 4,607 
Christiania. Teleg. wire as 16 “ Teleg. mat. «+ 6,629 
Copenhagen. Teleg. wire 169 | Fremantle .. 
Demerara .. .. «- 10 | Genoa. Teleg.mat. .. .. 119 
an ae eo me 606 Gibraltar .. os 
Gothenburg. . es 481 lLaunceston.. 
La Plata. Teleg. mat. .. as 75 | Libau. Elec.motor ., o =O 
Launceston . 185 | Malta. Teleg. instruments .. 
Lyttleton. Teleg. mat... 251 Melbourne .. 46 
Penang. Teleg. cable... 741 | Nagasaki .. 
Port Chalmers... ee ee 10 ” Teleg. cable .. 18 
St. Petersburg .. as | Port Elizabeth .. oo 
Shanghai .. 4 Teleg. mat. .. 766 
Singapore .. ee 485 | RiodeJaneiro .. 1% 
Sydney ee Teleg. mat. .. 1,997 
Trinidad .. ee ee ee 100 Shanghai oe 661 
Wellington .. oo és 76 Sydney ee eo 60 
Yokohama .. es 84 | Teneriffe. Teleg. cable, 6,200 
| Wellington .. 82 
| Yekohama .. eo 
Total .. £96,216 | Total £28,299 


Foreign Goods Transhipped. 


Cape Town. Elec.mehnry. Value £ 
Stockholm. Elec. apparatus ., 
Sydney. Elec.lamps. .. .. 


| Total .. 


Trade Announcements.—The Birmingham Electrical 
Fittings Co., of Coleshill Street Electrical Works, Birmingham, 
have taken into partnership Mr. Percival West, and they will 
continue to carry on the business in the same name, with works and 
offices at the same address. Mr. West has during the past seven 
years had practical experience in electrical and mechanical works 
in this country, and has been in America for some years. The 
company are now considerably extending their plant and machinery 
so as to embrace all kinds of electrical appliances and accessories, 
at the same time continuing their specialities of main switches, 
switchboards and fuseboards, including the “Johnson Patent” 
board of which they hold the sole license to manufucture. 

The report of the breakdown in the works of Messrs. Fairbairn 
Lawson Combe Barbour, Ltd., is said to have been somewhat ex- 
aggerated. Only the textile machinery department has been stopped, 
and this is expected to be in full working order by the time these 
lines appear in print. The engineering department was not 
interfered with in any way, and work is being carried on as usual. 

Messrs. L.. B.andC. W. Atkinson, of Cardiff, state that the continued 
growth of the demand for their patent dead-beat ammeters and 
voltmeters has made it undesirable that these instruments should 
continue to be made in a department only of their experimental 
‘laboratories. They have therefore arranged for the acquirement of 
the sole 1ights of manufacture by Messrs. Lionel Robinson & Co., of 
Salem Road, Moscow Road, London, W., who already make 
the Addenbrooke electrostatic testing sets, and they have 
taken over the special tools and plant which had _ been 
designed and made for the manufacture of the Atkinson 
instruments. Messrs. Robinson have already made arrangements 
for improving the instrument in several important details. 
The bracket fixing the instrument to the switchboard will be made 
much more rigid, and present a larger base for fixing; inter- 
mediate ranges will be made in order to meet the wishes of 
customers. 

Messrs. T. Bolton & Sons’ recent notice respecting the removal 
of their chief offices from Broad Street Metal Works, Birmingham, 
to Widnes, has been understood by some to say that the works 
have also been removed there. We are asked to point out, how- 


- ever, that the manufacturing is carried on at Birmingham as 


and orders should be sent there direct as before, but all remit- 
tances to the Widnes office. 

Messrs. Ashmore, Benson, Pease & Co., Ltd., have appointed Mr. 
J. Gray, of 19, Waterloo Street, Glasgow, as their agent for Scotland, 
for the A.B.P. accumulators. 

Messrs. Rouch, Lambert & Penny have removed from 6, St. 
Stephen Street, to 1, Quay Head, Bristol. .The works are at 15a, 
Small Street, in the same city. 


Dissolutions and Liquidations.—A retition for wind- 
ing up the New Imperial Klectric Lamp Co., presented by the 
Disconto Maatschappij, of Rotterdam, is to be heard in London om 
November 18tb. 

A meeting.of the Electric Fog Signal Syndicate will be held at 
1, Queen Street, Cheapside, E.C., on December 10th to hear an 
account of the winding up by the liquidator, Mr. G. H. Carter. — 

The Unbreakable Pulley and Mill Gearing Co., Ltd., is win 
up voluntarily for the purposes of reconstruction, with Mr. F. 
Margatvoy’, of Manchester, as liquidator, The new company will 
have the same name as the old. 


Works Club.—A works club has been formed in con- 
nection with the Reason Manufacturing Co., Ltd., Brighton. 
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Boddington v. the Clayton Engineering and Elee- 
trical Construction Co., Ltd.—Before Mr. Justice Swinfen 
fady in the Chancery Division on Saturday, Mr. Sargent moved for 
indgment in this debenture holders’ action on the admissions in the 
defences of certain of the defendants, and the non-delivery of 
defences by the others. The defendants, Joseph Byrne, Joseph 
Benson, and Reginald Le Neve Foster, had not put in defences, but 
the company, by their liquidator, and two other defendants had. 
The plaintiff was the holder of 3,000 out of a total issue of 20,000 
debentures, and there was a number of subsequent incumbrances. 
The company had gone into voluntary liquidation, and a receiver 
gd manager had been appointed, and he took it that the 

intiff was entitled to the usual judgment; the defence that had 
been put in only raising questions of priority as between second, 
third and fourth debentures. His Lordship gave judgment 
accordingly, and directed an inquiry into the questions of priority. 


Annual Dinner.—The first annual dinner of the 
employ és of the British Electric Plant Co., Ltd., Alloa, was held on 
Friday evening last: Mr. Lander presided, and about 70 sat down 
todinner. The toast of the evening, that of ‘‘The British Electric 
Plant Co., Ltd.,” was proposed by Mr. Robson, foreman draughts- 
map, and Mr. Lander responded. 


Feed Water Filters.—In connection with the Brussels 
new power station, the contract for the feed water filtera has been 

laced with the ‘‘ Rankine ” Patent Feed Water Filter Co., Ltd., of 

iverpool. Two filters, compound double-filtration type, are 
to be installed, each capable of dealing with 60 cubic metres 
of feed water per hour. The “ Rankine ” filters are being fitted at 
the Borough of St. Pancras Electricity Works, also at Crewe, 
Heckmondwike, Reading, Pontypridd station of the South Wales 
Electric Power Distribution Co., Ltd., and other Corporation elec 
tricity works. 


Nernst Lamps.—In connection with a notice which ha3 
recently appeared warning users against infringements, Mr. Braulik 
notifies that he has made special agreements, under which he is 
prepared to supply the trade with these lamps, and to guarantee 
purchasers against infringement. 

New Grip Contact Switch,—In the switches which are 
shown in the accompanying illustrations, the switch blades are 
gripped on to the contacts by means of a toggle gripping arrange- 
ment, which is operated by a continued motion of the switch handle 
afterthe switch blades have reached their position on the contacts. 
On opening the circuit the first movement operates the toggle and 


Gere Contract Switca: OPEN, 


80 reduces the pressure on the contacts; at the same time a trigger 
is lifted and the switch arm flies off, moving over the contacts with 
® slight rubbing pressure. This arrangement ensures a quick cer- 
tain break. The blades cannot stick on the contacts even if burnt, 
and in putting the switch on and off the light rubbing pressure is 
sufficient to keep the contacts clean. The main circuit-bresking 
Switch is combined with an auxiliary switch interlocked so that the 
main switch is closed first, then the circuit completed through the 
auxiliary switch, leaving the main switch quite free to be opened by 
any automatic device. The auxiliary switch cannot be openec 
Until after the main switch has been opened. The switch is well 


adapted for generator or power circuits, and can be used as a hand- 
operated switch as well as an automatic switch. The automatic 
device on the overload or maximum switches presents several novel 
features. It is claimed to ensure absence of friction immediately 
the armature has started to move, and power is secured at the end 


Grr Contact Swirox: CLosED. 


of the armature movement very greatly in excess of that required to 
lift the latch to open the switch, so that failure in this particular 
seems absolutely impossible. The standard patterns are being made 
to open circuits up to 500 volts for all currents up to 2,000 amperes, 
and they are made in the following types and combinations :— 
Overload or maximum current, minimum current, reversed current, 
maximum and reversed combined, or maximum and minimum 
combined. Messrs. Dorman & Smith, of Salford, are the manu- 
facturers. 


Catalogues and Lists—Messrs. J.W. Gray & Son, 
of 115, Leadenhall Street, E.C., have sent us a pamphlet of about 


- 40 pazes, in which a paper on “Scientific Protection,” by Alfred 


Hands, is printed. It is called a “guide to the proper application 
of lightning conductors,” and Messrs. Gray include some details of 
their lightning conductor work extending over the last half of a 
cen’ 


Messrs. & Brooxs, Lrp., of Manchester, have issued a 
new catalogue (List 1), giving revised prices for their specialities 
for steam-power plants. 


ELECTRIC LIGHT AND POWER NOTES. 


Barnstaple.—The T.C. has been served with a writ at 
the instance of a ratepayer, who objects to the Corporation wiring 
houses for the electric light, or supplying lamps to houses in the 
borough. The writ was granted in the High Court of Justice on 
the ground that these powers are in excess of those ted in the 
E.L. order. The course of events will be watched by electrical 
contractors with the keenest interest. 


Batley.—The note headed “ Bexley” in our last issue 
should have been printed “ Batley.” 


Bristol.—At the City Council on Monday last Alderman 
George Pearson, the chairman of the Electrical Committee, brought 
forward a report recommending that, in order to deal with increasing 
business, provision be made for the further equipment of the ex- 
ternal system ata cost of £73,550, for which it was recommended that 
application to borrow should be made to the L.G.B. The Alderman 
explained how the amount was made up:—£5,500 was for new 
trunk mains to connect the Avonbank station with the older and 
more central station at Templeback ; £10,700 was needed for low 
pressure distributing mains, of which about 10 miles additional 
were to be provided. For the last three years the average exten- 
sion had been six miles a year, and there were now about 150 miles 
of mains laid. £15,000 was for private alternating-current feeders 
to eub-stations, This meant 24 miles additional. ‘In the last two 
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years 17 miles had been laid. For the power load £12,000 was: to 
be spent. “Growth in this department’was rapid. In 1897 there 
was only 3 gp. connected ; in March, 1902, ‘the u.P. was 785; how 
it was about 1,000, and-there was 300 u.P. more awaiting connection. 
The Committee proposed that 11 miles more cable be laid. They 
also wanted for that work low pressure feeders, which would cost 
£15,500. They had laid since March 6 miles of power cable. 
House connections to link up 800. customers would absorb £12,000. 
In the last two years they had linked up 575 customers; these 
external schemes were all based on the idea that they would meet 
the business for three years to come. The balance of the account 
was for transformers. They had 55 transformer chambers, and 
added about seven a year, Alderman Pearson said it. might be 
asked, was this expectation of increased business justified? He 
had no doubt it was; indeed, the growth promised to be still more 
rapid than in the past. Answering questions from councillors who 

i to see extensions of mains to other districts, the Alderman said 
that if the Committee could goin for a large system of cable laying, 
he had no doubt that in a year or two there would be a good business 
resulting, but as it was they had to attempt to pay their way year 
by year, and therefore had to look for a prospect of speedy return 
for their outlay. The report was unanimously approved. 


Brighton.—An arrangement has been arrived at between 
the Lighting and Tramways Committees of the T.C. that the charge 
for electricity supplied for tramway purposes shall be 1‘5d. per 
unit. 


Brixham,—The U.D.C. bas consented to the Dartmouth 
Electric Supply Co. laying cables across the Dart and lighting a 
portion of the Kingswear district. 

The arrangements with Messrs. Crompton & Co. as to the 
establishment of electricity works are practically complete. 


Broom.—The P.C. has decided to light the Anton Stile 
and Aldin Grange Terrace portions of the parish by electricity. 


Chesterfield.—The T.C. on Monday decided to instal at 
the electricity works another 200-xkw. dynamo and other plant, and 
to reduce the price of energy from 7d. to 6d. per unit for lighting 


purposes. 
Clacton-on-Sea—On November 5th the U.D.C. 
resolved to apply to the L.G.B. for a loan of £15,225 for the pro- 


vision of electricity works. 


Clyde Valley- Power Scheme.—We understand that 
ress is being made by the one great power undertaking north. of 
the Tweed—the Clyde Valley scheme, which obtained Parliamentary 
powers last year. This scheme will o over a total area of 
some 700 sq. miles, supplying the district, which may be described 
as the kernel of industrial Scotland, by means of three generating 
stations situated at Motherwell, Yoker and Crookston. The Mother- 
“well station is to occupy a 20-acre site adjoining the River Clyde, 
_and in the very heart of the Lanarkshire coalfields; the Yoker 
station will alsd be on the Clyde, and is close toa very Jarge number 
of shipbuilding yarde, docks, &c., so it will be seen that these two 
stations are in every way admirably situated. The third sirtion, at 
Crookston, on the other side of the Clyde, will eventually be of 
5,000 Kw. Capacity, as compared with 10,000 kw. each for the other 
two, but.as the company is enabled to run mains across the river, it 
will not .be necessary to proceed with it for awhile. The Mother- 
well and Yoker stations, however, are to. be pushed on at once; 
imi installations of 4,000 xw. are to be put down in each. 
The contract for the plant, with the necessary distributing cables 
and sub-stations, has been secured by the British Westinghouse 
Electric and Manufacturing Co., of London and Manchester, and 
the cost will be about £500,000. The power equipment will con- 
sist of Westinghouse vertical low-speed steam engines of 2,500 .P., 
direct-coupled to Westinghouse three-phase alternators of 1,500 xw. 
capacity each. The distribution system will be three-phase 
throughout, and the company intends to hire out three-phase 
induction motors to.those cansumers .who_ do nof care to incur the 
primary cost of a motor installation. 

Owing to the large size of the units and the high “diversity 
factor,” it is expected,that the coal consumption will be kept down 

- to 14. lbs. per .P.-honr, and so energy will be supplied at 14d. per 
unit, or less, It is expected that these two stations will be in operation 
about April, 1904. Current is to be supplied mainly for power and 
traction purposes; consumers may also apply it for lighting pro- 
vided the energy required for the latter purpose is not above 20 per 
cent. of the total. The authorised area of distribution contains 
upwards of a thousand works of all kinds, as coal-pits, iron and 
steel works, shipbuilding yards, wharves, &c., and it speaks well for 
the prospects of the company that promises of support have already 
been received from a large proportion of these. Indeed, we may say 
that the promoters of the company represent the great industries of 
the Glasgow neighbourhood to an extent which shows plainly.that 
the need of some such scheme was urgently felt. As is usual, con- 
siderable opposition was encountered from municipalities, and in 
consequence Glasgow, Govan, Partick, Paisley and Hamilton were 
left out of the Bill, the- authorities not desiring that a company 
should step in where they might wish to tread themselves. 

In view of the recent decision of the Glasgow and South- 
Western Railway with respect to its suburban traffic, it is becoming 
evident that, if the network of suburban railways in and around 
Glasgow is to be retained at all, it must be operated electrically, 
and thus it is likely in the near fature that a very large amount of 
power will be sold to the various railway companies, as well as to 
the tramways which are extending farther and further out from the 
city. The engineers of the company are Messrs. Strain & Robert- 


“son, West George Street, Glasgow, ‘and Mr. James Mackebaip 
writer, of Glasgow, is secretary. Mr’ Norman A: Thompson, 53 
Bothwell Street, Glasgow, has been appointed manager. ‘ 


Derby.—At the special meeting of the T.C. on Mo 
the E.L. Committee submitted an estimate of the expenditure op 
capital account for the six months ending March ; 3ist. nex 
amounting to £3,500. This included £1,000 for mains, £1,500 fo 
motors, £400 for transformers, £400. for meters, and £200 for gun- 
-dries ; and the Committee applied to the Council to grant this gum, 
Mr. A. Butterworth, J.P. (chairman ‘of the Committee), in moyi 
the adoption of the report,.said that the working of the electric 
lighting concern had involved an apparent loss of £2,514 during the 
-past year. At the time the present Committee took over the works 
the machinery for producing the energy was very inadequate, but 
the old system had been superseded ; whereas they started with» 
unit of 50 u.p., they had changed it to 1,000. A number of gmalj 
engines had been superseded by a smaller number of large en 
and a loss was entailed thereby. The Committee hoped that a cop- 
siderable saving would be made in the future by means of 
_mechanical appliances. The coal-saving appliance had resulted in 
a saving of £600 in the first six months of the year, and it was 
anticipated that the reduction of the coal expenses would save some- 
thing like £1,000. Then they hoped to reduce the loss by means 
of increased receipts, and if the present rate of increase in their 
receipts was maintained, they would be close upon £3,000. Then 
they would be able to wipe out the debt and leave £1,500 to meet 
any other expenses that might occur. Mr. W. B. Robotham stated 
that the borough accountant had expressed the opinion that the 
amount allowed for depreciation was insufficient, and on the other 
hand, the engineer said he had been carefully considering whether 
the high pressure alterrating system was the most economical for 
the varied requirements of the town; he surmised that the engi- 
neer was of opinion that a considerable economy would be made by 
converting the centre of the town to the direct-current system, 
Under the circumstances, he thought it would be advisable for the 
Committee to obtain the advice of an expert on the matter. Mr. W, 
Hart (chairman of the Finance Committee) thought that not only 
the Electric Light Committee, but the Tramways Committee, should 
consult an expert. Inthe end the report was adopted, and the 
Committee granted the £3,500 asked for. ; 


Dorking.—The Leatherhead Electricity Supply Co. has 
given notice to the U.D.C. of its intention to apply to the B. of T, 
for a prov. order to supply Dorking, and to repeal the Dorking 
E.L. Order of 1897. This looks like business ! 


France.—The Proceedings of the Socicté Internationale 
des Electriciens, of France, give a description of a power transmis- 
sion installation at Champs, about 11 miles from Grenoble. The 
Société Hydro-Electriaue de Fure & Morge supplies electricity for 
lighting and power purposes to a number of factories situated in 
the valleys of the two rivers from which the company takes its 
name. ‘The water-power is taken from the River Drac, a tributary 
of the Isere: it has a fall of about 21 ft. per mile. The flow varies 
from 7,000 cub. ft. at low water to 42,000 ft. at high water, but the 
mean flow is 11,000 cub. ft. The conduit is built in the form ofa 
tube, 130 in. in diameter and 3 miles long.- The first 14 miles of 
the tube is made of armoured concrete, while there mainder con- 
sists of a steel tube. The power house is 144 ft. x 40 ft., and con- 
tains five sets of turbo-alternators of 1,350 H.P.each. The turbines 
were supplied by Neyret-Brennier, of Grenoble, and operate at 4 
speed of 300 revolutions per minute. The alternators, which are of 
the rotating-field type, deliver three-phase current at 50 cycles per 
second, and at a pressure of 3,000 volts. The two exciter sets 
deliver current at a pressure of 110 volts. There are five step-up 
transformers, each of a capacity of 1,150 kilovolt-amperes, raising 
fhe pressure to 15,000 and 26,000 volts. The principal tranemission 
line is 22 miles in length, and consists of six wires 0°0108 in. in 
diameter. The 26,000-volt current is distributed to 11 sub-stations, 
which reduce the pressure to 2,000 or 1,000 volts, according to the 
locality. Some of the consumers take the current at a pressure of 
1,000 volts, but the majority prefer to reduce the pressure to 120 
volts by means of transformers supplied by the company. The 
efficiency of the turbines is 76 per cent. ; alternators, 94 per cent.; 
transformer?, 97 per cent. ; principal high pressure transmission line, 
94 per cent; low pressure line, 90 per cent. This gives a 
efficiency of 58 per cent. of the water-power. Of the 4,176 mp. of 
electrical power available, 3,300 u.P. has been assigned to consumers 
for 30 years. The entire equipment of the generating station was 
supplied by Messrs. Brown, Boveri & Co., of Baden. 


Hammersmith.—In his annual report to the Borough 
Council, the electrical engineer, Mr. G. G. Bell, states that the total 
revenue from private lighting was £17,826 15s.—an increase of 
£3,472 15s. 3d. on-the previous year. For public lighting £3,888 
7s. 2d. was received—an increase of £187 7s, 7d. A complete 
arrangement for utilising the Thames water for condensing purposes 
at the electricity works has been provided, and the electric lighting 
mains have been extended to Willesden Junction. 


Horley.—Reigate R.D.C. on November 5th decided to 
consent to the application by Messrs. Marshall, H. Bennett and 
Robert C. Quin for a prov. order to supply electricity to the parish 
of Horley. 

Kimberley (S.A.).—The T.C., at a meeting on the 
15th ult., discussed an offer from the De Beers Co. to supply elec 
trical energy to the town. The borough electrical engineer and Mr 
Long, of Cape Town, advised that the offer should be declined. 
was decided to act upon this advice, to continue the municipal 
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lighting’ scheme, and to expend £17,000 forthwith upon an enlarge 
pent of the plant. It was reported that since March last the 
Gouncil had wiped off a loss.of £1,300, and made a profit of £200. 


Kuutsford.—The U.D.C.’s E.L. order having expired, 
ithas been decided to apply for its renewal, on the ground that it 
might possibly be a valuable asset:for the town. 


London,—CamBeRWELL.—The London Electric Supply 
Corporation is applying for a prov. order in this district. 

Hacxney.—The E.L. Committee of.the Borough Council decided 
this week, owing to the rapidly increasing demand for electric 
lighting and. power, that one 1,500-kw. steam dynamo be provided 
at a cost, including foundations, condenser, pipework and cable 
connections, of £25,500. Work in connection with the extension 
of distributors tothe amount of £900 was sanctioned. It was resolved 
to adopt prepayment meters for small consumers, the charge to be 
44d. per unit, to cover meter rent. 


Lye and Wollescote.—The clerk of the U.D.C. has 
zeceived from the B. of T. a letter stating that the Board may 
consider the expediency of delaying the revocation of the prov. 
order for one year. 


- Lowestoft.—At the meeting of the T.C. on Monday, 
an intimation was received from the Mutford and Nothingland 
R.D.C. that the latter body intended to apply to the B. of T. for a 

v. order to’supply electricity to-the following parishes :— 
Ashby, Barnby, Belton, Blundeston, Bradwell, Burgh Castle, 
Carlton Colville, Corton, Flixton, Fritton, Gisleham, Gunton, 
Herringfleet, Hopton, Kessingland, Lound, Mutford, Oulton, Pake- 
field, Rushmere and Somerleyton. This is an interesting announce- 
ment; several R.D.C.’s have obtained prov. orders, but not much 
has been done with them as yet. 


Ludlow.—The T.C. has declined to accept the scheme of 
the Silvertown Co. for lighting the town and destroying the 
refuse, as the latter alone would cost £500 a year. As other 
companies have offered to submit schemes, the E.L. Committee 
has been deputed to consider them and to report. 


Lynn.—lIn order to comply with requests for the supply 
of electricity outside the town, the T.C. on Monday decided to 
apply to the B, of T. for a license to supply outside the borough 
boundary. It was also decided to extend the mains to the dock, and 
to develop installation work with the object of encouraging the use 
of electricity. 


Malvern.—The U.D.C., on the advice of Mr. J. H. 
Crowther, engineer of the Wallasey scheme, has decided to carry 
out a scheme for electric lighting at an estimated cost of 
£14,500, this sum including the cost of a refuse destructor. 


Maesteg.—The U.D.C. is applying for a prov. order. 
Notice appeared in the London Gazette on November 7th. 


Mangotsfield.—The Parochial Committee has instructed 


the clerk to take the necessary steps for procuring a prov. order 
authorising the establishment of E.L. works. 


Marlow.—On behalf of a London syndicate, Messrs. 
Roberts & Co. have asked the U.D.C. to consent to an application for 
a prov. order to supply electricity to the town. 


Mines Drainage.—Col. J. B. Cochrane, at the meeting 
last week of the South Staffordshire Mines Drainage Commissioners, 
stated that it was hoped shortly to place an experimental electrical 
pump at Ocker Hill for dealing with the surface water. The 
Commissioners, it was added, were anxious to see the result, as there 
were several sites prepared for electrical pumps in low-lying areas. 

‘They were convinced of the importance of bringiog the pumping 
plant up to date by putting down electrical apparatus. : j 


New Malden.—Mr. Compton has asked the U.D.C. to 
consent to his supplying his neighbours with electricity for lighting 
from his private installation. When the matter was considered on 
November 5th, the clerk said he took it that the Council did not 
wish to forbid the request, but did not wish to take any responsi- 
bility in the matter. A member said the Council had no prov. 
order, and had no right of.supply. Therefore, he took it that if 
“Mr. Compton wished to supply, his next door neighbour he could. 
The Clerk: If he supplies his neighbours he becomes an undertaker 
under the Act, and he must have a prov. order. - Eventually it was 
decided to defer the matter until further inquiries had been made 
—a very reasonable decision, seeing that no one, save the one 
member mentioned, seemed to have any idea of the rights of the 
case. It may be interesting to the Council to learn that Mr. 
Compton has a perfect right to do as he pleases in the matter, pro- 
vided that he does not interfere with the streets. 

Newport (Mon.).—In altering the central parts of the 
supply area from alternating to direct current, the County Council 
is bearing the cost of alterations to the fittings of consumers. The 
voltage will be raised from 100 to 230,and in consequence new 
lamps will be necessary at the cost of the Council. 

On January 1st next a new scale of charges for the supply of elec- 
tricity will be brought into nse by the Ne Corporation. From 
that date electrical energy will be supplied for lighting purposes to 
dwelling houses and places of worship at 5d. per-unit, and for 
shops, theatres, public houses, offices, hospitals and general build- 
ings from 54d. per unit for the first 2,000 units, to 3d. for the sixth 
2,000 units. Consumers entering into a contract for a minimum 


_ immense power station at Summer, nine miles from Tacoma, where 


quantity of 16,000 units per annum, 3d.-per unit net. Power con- 
sumers-using not less than a-given amount of energy for power will 
be supplied with energy for lighting purposes*at special rates, 
from 4d. per unit net if they use not less than 8,000 units for power, 
to 2d. per unit for not less than. 50,000 units. It is estimated that 
on the present basis of demand the adoption of these rates will 
result in a decrease of about £600 per annum in the receipts, but 
also that the increased demand will much more than make up that 
amount in the first fall year. 


Newry.—Messrs,H. Thomson: & Co. propose to erect a 
turbine house and plant on a weir on the Newry river, for the 
utilisation of the water-power at that point for the purpose of 
generating electricity. 

Northtleet.—A dispute has arisen between the U.D.C. 
and the tramway company relative to the lighting of the tram depét. 
The company contends that it is entitled to light the depét with 
energy supplied by the Council for lighting and propelling the 
tramcars, The Council, holding a different opinion, has asked the 
B. of T, if the tramway company’s use of electricity is lawful, and 
the Board has replied, stating that the point raised is a legal one, 
on which if has no authority to advise. 


Pontypridd and Rhondda Valley.—The South Wales 
Electrical Power Distribution Co. are now commencing to run their 
Rhondda mains from Pontypridd to Wattstown and° Liwynpia, in 
‘the two Rhondda Valleys, and power is to be taken from the com- 
-pany’s mains for an electric pumping and hauling equipment at 
the United National Colliery Co.’s pit at Wattstown. 


_ ‘Royton:and .Crompton.—The U.D.Cs. are negotiating 
with Oldham Corporation with the object of securing electric light 
and tramways for the districts. As an alternative it is suggested 
that Royton U.D.C, should construct and work the Crompton 
electric tramways on terms to be agreed upon, 


Rugby.—A short time ago the.U.D.C. agreed to adopt a 
scheme for the supply of electric light to the town. The school 
authorities had decided to cease manufacturing their own light and 

, to accept a supply from the Council. They have since advised the 
Council that they have decided to continue their own supply. The 
Council is now considering what effect this decision will have upon 


its un i 
Runcorn.—The U.D.C. has decided to. apply.to the 


B. of T. to extend the period for carrying .out the electric light 
order of 1899. 


Sault Ste, Marie (U.S.A.).—On.. October 25th, at 
Sault Ste. Marie, Mich., the new power canal of the Consolidated 
_ Lake Superior Co. was officially opened, to the accompaniment. of a 
combined civic and military parade of 10,000 persons. This com- 
pany already controls a power canal of 20,000 u.P. on the Canadian 
side of the St. Mary’s River, which connects Lakes Huron and 
Superior. The new canal is on the Michigan side, and provides for 
no less than 60,000. 4.P., which will be used for generating elec- 
tricity for industrial purposes in the vicinity... The channel is over 
2% miles long, passing through the heart of the city. At its entrance 
it is 950 ft. wide, but after 2,900 ft. it narrows to a width of 220 ft., 
where the sluices are placed. Four years have been occupied in 
the construction, and the total cost has been about $4,000,000. 


~~ Shoreham.—The U.D.C. has informed Brighton Cor- 
poration that it is not averse to the latter body obtaining powers to 
supply the town with electricity for lighting purposes in bulk or 
otherwise,. but in’ the absence of definite information as to the 
‘declines to form any decision in the 


Southampton.—At a L.G.B. inquiry last week in respect 
to the application of the T.C. to borrow £2,162 for the purpose of 
supplying electrical energy, and £4,315 in connection with the 
electricity station buildings, the town clerk explained that the first 
application related wholly to feeders to the tramways. A ratepayer 
remarked that the public were anxious that the trading accounts of 
the electricity department should-be properly audited, whereas it 
appeared from a recent discussion in the Council that the auditors 
were limited in their audit. The town clerk said there was no 
question of their being limited, and they had the whole of the books 
required by the Act of Parliament available. _ The tion was 
going to put a clause in a Bill to get a Government auditor. 


Spain.—The _ provincial authorities of Huesca have 
granted a concession, to. La Sociedad Teledinamica del Gallego to 
¢ down a plant to.utilise the water power of the River Gallego, at 
arabella, in the generation of electrical energy jfor lighting and 
power purposes. 
Stroud.—The U.D.C. on November 5th decided to apply 
for a prov. order for electric lighting. __- 


Swindon.—The L.G.B. has authorised the raising of a. 
loan for the installation of electric light at the Workhouse, at a cost 
not exceeding £1,900. 


Tacoma (U,S.A.).—The Snoqualmie Falls and White 
‘River Co. was incorporated on October: 24th, with a capital of 
$2,000,000. The company, of which Mr. Charles H. Baker is the 
controlling spirit, is substantially that which harnessed the 
Snoqualmie Falls several years ago, and it will now establish an 
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it is. estimated that water-power to the equivalent of 12,500 u.p. is 
available by diverting part of the flow of the White River into 
Lake Taps. The company proposes to transmit electric power to 
the cities and towns between the Canadian frontier and Portland, 
Oregon, while the existing Snoqualmie plant will be able to 
supply Seattle, Everett, and the north-west of the State of Wash- 
ington. 


Tadeaster.— The Tadcaster Electricity Co. has given 
notice of its intention to apply to the Board of Trade for leave to 
extend its undertaking to Braenham, Boston Spa, Clifford and 
Thorpatch. 


Tottenham.—The D.C. on Tuesday last week con- 
sidered a recommendation from the EL. Committee to appoint 
Mr. W. C. C. Hawtayne as expert electrical engineer, to work with 
the Council’s engineer in preparing and carrying out a scheme 
under the prov. order obtained by the Council. On the motion to 
adopt the report, an amendment was proposed that the subject 
should be referred to a committee of the whole Council. The 
chairman (Mr. W. Brown) said that it would be disgraceful to 
adopt the Committee’s recommendation, when by accepting the 
terms of another firm, Messrs. Kincaid, Waller & Manville, the 


ratepayers would be saved £1,875. In the course of the discussion, © 


the chairman admitted that he ‘had been carrying out work under 
Messrs. Kincaid. Mr, C. E. Brown alleged that the chairman had 
said that if Messre. Kincaid’s did not get the job it would be 
thousands out of his pocket. The chairman said the statement was 
false. The amendment was lost by one vote, and the recommenda- 
tion of the Committee was adopted by nine votes to eight. 


Whitehaven.—The Harbour Commissioners have decided 
to purchase electric cranes for use at the docks. 


Wilmslow,—At a meeting of the D.C. last week Mr. 
Chadwick moved the rescinding .of a resolution passed at a previous 
meeting for the adoption of a scheme to cost about £13,000. A 
petition signed by nearly 800 ratepayers had been received praying 
that the scheme be not proceeded with. The Council is about 
equally divided upon it. Ona division the motion was rejected by 
a small majority. The district of Wilmslow is within the area of 
the Cheshire and North Staffordshire Electric Power Syndi- 
cate’s scheme. apg 


Wimbledon.—It was decided at a meeting of the U.D.C. 
on November 5th to apply to’ the B. of T. for a prov. order 
authorising the Council to supply energy to the parish of Merton, 
which is in the rural district of Croydon. 


Wolverhampton.—The Technical Sub-Committee of 
the T.C., in its annual report, refers to the scheme of the directors 
of the Electric Construction Co. whereby their employés’ pro- 
motion in the works is dependent upon their attendance and 
progress at the Technical School, and trusts that other manufacturers 
may be led to copy their example. - 


Bolton,—It is claimed that the Corporation electricity 
works is producing energy at a cheaper rate than any other station 
in the United Kingdom. The Corporation, through its Electricity 
Committee, is considering the supply of motors on hire to 
manufacturers. The cost to date of the entire undertaking is 
£200,000, and it is expected that by next March £30,000 of the 
original loan will have been paid off, in addition to which, a con- 
siderable proportion of the surplus will be allocated in relief of the 
rates. Last year the amount so allocated was £3,850 (equivalent to 
2d. in the £), and a year hence it will probably amount to £4,500. 
The tramways take about half the energy generated. For lighting 
purposes there are 1,200 private consumers, and there are now 70 
miles of electric mains laid. 


“ELECTRIC TRACTION NOTES. 


Beeston.—The U.D.C. has received from Sir Kenneth 
_ McKenzie an intimation that he intends applying to Parliament for 
powers to construct electric tramways in the town. 


Birkenhead to Chester.— A Liverpool firm of 
solicitors, Messrs. Gill, Archer & Co., is acting for a syndicate of 
capitalists who intend seeking power in the next session of Parlia- 
ment, to construct a tramway from New Ferry, the terminus of the 
Birkenhead Corporation lines, to Chester, along the highway. The 

_motive power will be electricity, and the overhead trolley system 
will be adopted. The want of such accommodation is felt by a 
very large number of people in the district, who would benefit 
greatly by increased travelling facilities. It would also enable the 

- Wirrall District Council to obtain a supply of electricity for light- 
ing purposes should it desire todo so. Ata recent meeting of this 
Council the general proposal was considered, but no definite con- 
clusion could be arrived at in the absence of further information. 
The proposed tramway will traverse the districts (amongst others) 
cf Hooton, Little Sutton, Willaston and Eastham ; and the ra 
Council of Cheshire, whose support to the scheme has been solicited, 
is awaiting the views of the local authorities before pronouncing an 
opinion. One great advantage claimed for the tramway is, that it 
would facilitate the early milk traffic to Liverpool, vid Birkenhead, 
from the great milk-producing district of Cheshire. 


Birkdale.—Major Druitt on 4th inst. made a B. of T. 
inspection of the section of line 1? miles from the Crown Hotel, 
Birkdale, to the Aughton Road level crossing. He gave a favour- 
able opinion of the inspection, and the cars are now running every 
quarter of an hour. 


Birmingham,.—Last week a poll was taken extending 
over three days regarding the Corporation Tramways Bill. The 


Lord Mayor declared the result on Monday as follows:—For the | 


Bill, 15,139 ; against, 8,558 ; or a majority for of 6,581. The number 
of ratepayers who voted was :—For the Bill, 10,696 ; against, 5,046 ; 
or a majority of ratepayers for of 5,650. The poll was taken under 
the Sturgess-Bourne Act, which allows one vote for every £50 
ratal qualification. 


Birmingham and Dudley.—Tie Tramways Committee 
of the Dudley T.C. have reported to the Council that the Birming- 
ham and Midland Tramways Co. are about to reconstruct their line 
from Birmingham to Dudley for electrical equipment; and the 
Committee, before giving their approval to the proposed work, have 
recommended that the company should widen the roads where neces- 
sary, that the tracks should have concreted beds, that Leicestershire 
setts should be used, and that the trolley poles should be at the side, 
instead of in the centre, of the road. The line at present, it may 
be stated, is worked by steam power. 


Brighton,—An arrangement has been arrived at between 
the Corporation E.L. and Tramways Committee, whereby the 
charge for current supplied for tramway purposes shall be 15d. per 
unit. 


Chapel-en-le-Frith. — The R.D.C., on the recom- 
mendation of the Highways Committee, has decided to give its 
moral support to Messrs. Stirling & Swann’s scheme for an electric 
tramway between Chinley, Chapel-en-le-Frith, Buxtor, Fairfield, 
and on to Macclesfield. Messrs. Stirling & Swann have offered to 
supply the district with electricity in bulk, and to hand over the 
undertaking to the Council at a fair market value at the expiration 
of 35 years. 


Dartford.—Ash and Kingsdown Parish Councils have 
objected to the R.D.C. providing a system of electric tramways in 
the district. The objection on the part of the Kingsdown Council 
is that it is most unjust that the Council should speculate with the 
ratepayers’ money. Wilmington Parish Council supports the 
District Council’s scheme. 


Durban (Natal).—We learn that a syndicate has been 
formed to build and run an electric tramway to Sydenham, an old 
Durban suburb, and at the same time running powers are to be sought 
for the tramway to Spring Grange and the Corporation Waterworks, 
near Pinetown Bridge. ' 

Exeter.—The City Council held a special meeting on the 
7th inst. to consider proposed variations of the routes to be foliowed 
by the Corporation electric trams. A previous decision had been 
come to, after consideration of recommendations by Messrs. R. 


--Hammond and A. Dickinson, of Westminster, but a new set of 


routes was now submitted by the Electric Traction Committee, on 


the recommendation of Mr. J. E. Waller (of Kincaid, Waller and 


Manville). The chief new features of the scheme are extension 
beyond the borough boundaries in two directions and the introduc- 
tion of several double-line sections into the High Street, necessitat- 
ing the acquisition and setting-back of six shops in the main 
thoroughfare. The Council adopted Mr. Waller’s scheme with the 
exception of one section of about 1 mile passing through the 
poorest quarter. It was decided to seek compulsory powers to acquire 
the premises which must be set back, and the promotion of the Tram- 
ways Bill is to be considered by the Council on the 19th inst. The only 
estimate of cost from any official source is £6,500 per mile for con- 
struction, including overhead equipment; but at last week’s meeting 
the Sheriff put the amount likely to be expended at £133,000 for 
the 12} miles of track now decided on. ; 


Germany.—The Lilektrotechnischer Anzeiger states that 
the management of the Prussian railways has decided to enter into 
some new experiments in electric traction in the neighbourhood of 
Berlin. After July 1st, 1903, steam trains are to be suspended 
entirely on the line between Berlin and Gross Lichterfeld to allow 
an electric service to be installed. The electric installation has 
been entrusted to the Union Company. Each train will consist of 
three cars capable of seating 206 persons. The line will be con- 
structed on the third-rail system. 


Gomersal.—The U.D.C. on November 6th received from 
the B.E.T. Co. a letter stating that it will be necessary for the 
company to promote a Bill in Parliament to obtain powers 
for the electrical equipment, extensions, &., of the tram- 
ways, and to authorise the local authorities to grant leases. 
They were pre to undertake the expenses of the Bill, and 
they asked the Council to seal the petition. It was moved and 
seconded that the seal should be affixed, but an amendment 
deferring action for the present was carried by 4 votes to 3. 

Leeds,—The new tramway bye-laws have been sanctioned 
by the Board of Trade. Excess passengers inside the cars are to be 
permitted, but there must be no standing on the top under any 
circumstances. The Tramways Committee are to decide to what 
extent crowding inside is to be allowed. i 

Leeds,—The salary of Mr. Arnold G. Livesay, assistant 
tramways electrical engineer to the Leeds Corporation, has been 
raised from £200 to £250 a year. 


(Continued on page 827.) 
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ELECTRIC LIGHTING AND TRACTION IN 
WALLASEY. 


Tue district of Wallasey lies at the extreme north-west of 
the county of Cheshire, forming the north-western part of 
the strip of land between the rivers Mersey and Dee. The 
principal part of the district is bounded by the river Mersey. 
Here, within a distance of 3 miles, lie the townships of New 
Brighton, Egremont, and Seacombe. Inland, on the west, 
lies the district of Wallasey proper, with the village of 
Wallasey. Here are also the district of Liscard and other 
erstwhile rural districts, which are now rapidly becoming urban, 
and serving more and more as a residential suburb of Liver- 
pool. The affairs of the district are administered by the 
Wallasey Urban District Council, a body which, of recent 
years, has shown a marked spirit of progress. Two of the 
more important public works carried out by the Council have 
been the introduction of the electric light for public and 


A plain brick building, comprising generating house, 
boiler house and offices, was erected contiguous to buildings 
forming the pumping station of the District Council, on land 
lying on the west side of Sea View Road, Liscard. The 
generating house was built in two bays, the lighting bay 
being 96 ft. by 29 ft., the traction bay 66 ft. by 29 ft., and 
24 ft. high to the eaves. The boiler house is 96 ft. by 52 ft., 
and 24 ft. to the eaves. The chimney of the pumping 
station was utilised as a smoke stack for the generating 
station. 

To produce electrical energy five Ferranti alternators were 
installed. Two of these are of 300 Kw., one of 200 KwW., 
and two of 75 Kw. One of the larger alternators is coupled 
toa 550-H.P. compound vertical enclosed engine of Ferranti’s 
make, the cylinders of which are 12 in. and 27 in., with a 
stroke of 12 in. This engine is fitted with Ferranti’s patent 
grid valve. The-other 300-Kw. alternator is coupled to a 
Browett-Lindley three-crank compound vertical engine. 


View or T&AMWAYS AND Lamps at HEAD. 


private purposes in the district, and, more recently, the com- 
pletion of a system of electric tramways. These works 
have improved the conditions of residence in the district, 
and have changed the prospects of the district greatly— 
for the better. 

Buildings and plant for providing a supply of electricity 
for lighting were first erected on a site a short distance from 
Sea View Road, in Liscard township. The lighting station 
was opened on January 29th, 1897. To extend the then 
existing plant, and to provide track and equipment for the 
tramways, fresh Parliamentary powers were sought, and in 
1899 the Wallasey Tramways and Improvement Act was 
obtained. Under the powers of this Act the tramways have 
been constructed. A further extension of the generating 
plant is proposed to be made shortly, and for this, sanction 
is about to be obtained for the borrowing of £52,350. 

The expenditure on lighting account, including wiring for 
domestic use, has been £54,636, and the cost of works, track, 
and equipment on tramways account to date has been 
£115,800. 


The 200-Kw. generator is driven by a Ferranti vertical 
enclosed compound engine, running at 250 revolutions per 
minute, with cylinders of 12 in. and 27 in. 

Each of the two 75-Kw. machines is coupled to a Browett- 
Lindley enclosed compound vertical engine of 120 H.P., 
running at about 330 revolutions per minute. 

For traction, two compound-wound six-pole generators 
of 300 Kw. each were subsequently installed ; these were 
manufactured by the Lancashire Dynamo and Motor Co., 
Ltd. They were coupled direct to compound vertical 
engines of the enclosed type, of 550 H.P. each, made by 
Messrs. Galloways, Ltd., with cylinders 18 in. and 30 in.. 
and with 12 in. stroke, running at about 320 revolutions 
per minute. 

Four Lancashire and one Babcock & Wilcox water- 
tube boilers were installed to supply steam for the 
lighting and traction plant. Three of the Lancashire 
boilers are 28 ft. by 7 ft. 6 in.; the fourth is 28 ft. by 
8 ft. 6 in. The Babcock & Wilcox boiler has 4,000 sq. ft. 


of heating surface. The boilers are worked at a pressure of 
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about-130 Ibs. per sq. in. To condense the steam used for 
the original lighting load, two horizontal surface condensers 
of the Pulsometer Co.’s make, each capable of dealing with 
6,000 lbs. of steam per hour, were provided. For steam 
used for the traction load, a vertical jet condenser of Gallo- 
ways’ manufacture was installed, able to deal with 


Vinw oF Car. 


12,000 lbs. of steam per hour. Separate engines and pumps 
have been provided to maintain a supply of condensing water 
for each condenser, and the exhaust steam pipe arrangement 
is now such that the condensers can be used to condense 
steam either from the lighting or the traction engines. A 
Green economiser with 256 tubes has beeen provided, the 
scrapers of which are worked by a Fuller-Wenstrém alter- 
nating-current motor. 

A tower capable of cooling enough water to condense 
12,000 lbs. of steam per hour, was erected by Messrs. 
Cooper, Schwartz & Co., a few yards distant from the west 
side of the engine house. 

For the lighting plant, one Ferranti switchboard of 
enamelled slate, with four “feeder and three machine panels, 
was erected. Kelvin voltmeters, Johnson & Phillips’s syn- 
chronising voltmeter, and Ferranti quick-break switches 
were provided. Ferranti box-type rheostats were also 
fitted. 

A second Ferranti switchboard with eight panels was 
subsequently erected for the traction side. Of the panels, 
four are feeder panels, three are generator panels, and one is 
the Board of Trade panel. The generator panels are fitted 
with Ferranti patent carbon quick-break switches, and the 
other panels with the makers’ ordinary quick-break switches. 
The voltmeters, one a paralleling voltmeter, are of Evershed 
and Vignoles” pattern, and the watt-hour meter is of the 
Thomson type. Ferranti. circuit breakers and resistances, 
with box-type rheostats, have been fitted. The Board of 
Trade panel has Weston ammeters, and Elliott Bros.’ 
recorders. 

The system of lighting adopted in the Wallasey dis- 
trict was the two-wire, single-phase alternating system. In 
distribution, about 35 miles of cables are now employed. 
The cables leading out of the station are the British 
Insulated Wire Co.’s concentric, paper-insulated, lead-covered, 
steel tape-armoured cables. Three circuits were laid direct 
in the ground. The high-pressure cables range from 19/14 
to 7/18 S.W.G. for 2,000 volts. The low-pressure from 
37/14 to 27/15. Current is generated at 2,000 to 2,100 
volts, and is transformed, for ordinary lighting use, down to 
100 volts. In two exceptional cases it is transformed to 200 
and 220 volts respectively, the higher of these voltages being 
for use at the New Brighton Tower, a place of popular 
resort at which a large use is made of electrical energy for 
lighting. The street transformers are of three types— 
Ferranti, Edison and Electrical Construction Oo.’s. A 
fourth cable of the B.I.W. Co.’s manufacture, paper-in- 
sulated, lead-covered, and laid in earthenware troughing, 
filled in solid with bitumen, was put down for the 
tramway service. Running out from the station this cable 
is *4 sq. in. in section ; the branches are of *3 and ‘2 sq. in. 


— the tramways about 11 miles of single cables are now 
aid. 

Up to the end of August 26,815 8-c.P. lamps were wired, 
and wiring for other lamps has since gone on. For street 
lighting 45 Siemens 10-ampere arc lamps of open type are 
employed. Many of the lamps are supplied from the 
low pressure network, as special mains have not been run 
for the arc lamps. Where lamps are connected with 
high pressure mains, the transformer is in the base of the 
column. 

The standard charge for energy is at the rate of 6d. per 
Board of Trade unit. For motors the charge has been 34d, 
per unit. A revision of the charges is now being made, 
under which the charge for motors will become 3d., and a 
reduction at the rate of 3d. per unit will be made on all 
energy consumed for lighting over and above two units per 
quarter per 8-C.P. lamp wired on consumers’ premises. 

The tramways have been treated as a separate department, 
and have been supplied in the past at 2}d. per unit. By 
the revision, this charge will become 12d. per unit. 

With respect to the tramways, it was decided that three 
miin routes should be constructed, with termini at Sea- 
combe Ferry on the south and New Brighton Ferry on the 
north. One route was to proceed from Seacombe vit 
Seabank Road and Victoria Road, the length being, in round 
figures, 24 miles. Another route was to proceed from 
Seacombe, vid St. Paul’s Road, Liscard Road, and Rake 
Lane, to New Brighton, a distance of 3 miles, tapping the 
new residential district in the central part of the Council's 
area; the third route was to be wid Brighton Street, 
Church Street, Egremont, Liscard Road, and Warren Drive 
to New Brighton, a distance of 3 miles. The total length of 
the three routes is 85 miles, and the track length 104 miles, 
The plan adopted was to construct single track with passing 
places about 300 yards apart. Wherever a double track 
could be laid without incurring expense by widening roads, 
this was done. The single track has been laid throughout 
with a view to the probable doubling of the track. 

The work of constructing the track was carried out by the 
engineering staff of the Council, under the direction of 
Mr. W. H. Travers, engineer and surveyor to the Council, 
with Mr. B. Howdle as assistant engineer, and Mr. H. 
Jackson as tramways assistant. The actual work of con- 
struction began on June 24th, 1901, and the third route 
was opened for public traffic on May 19th, 1902. The 
routes lie through comparatively level areas, the steepest 
gradient being 1 in 14, which occurs in Rowson Street, 


Rowson Sr. aND SEABANK Ro. Crossina, at Mict Lane Depot. 


New Brighton. There is also a short length at 1 in 20. 
Curves, however, occur pretty freely, the sharpest having 4 
radius of 45 ft. to the inside rail. At each terminus the 
balloon system was adopted, the radius in each case being 
45 ft. All curves were laid “ tight-to-gauge,” and this is 
said to have been found of much advantage in working. 
Most of the curves are of at least 75 ft. radius. A feature 
of procedure as regards construction was the laying down of 
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a plotting-area, or platform, 120 ft. x 60 ft. at the Mill 
Lane aepot of the Council. This area was formed of con- 
crete 6 in. thick, smoothed level on the surface. All of the 
curves and “ turn-outs”’ were laid down, and fitted exactly 
to size, on this bed of concrete. To form a bed for the 


Watuaszy Honp-pown Joint. 


rails, the road was excavated, and 6 in. of concrete was 
laid down. The rails were laid on blocks of concrete about 
12 in. square, and the bed-concrete was then brought up to 
the rails. Between the rails, and for 18 in, on each side, 
the track has been paved, generally with granite. In 
Seabank Road, to deaden the sound, the track for a short 
distance was paved with Allcott’s red’ gum blocks. 


radius guard plates 7 in. x 4 in. have been used, but the plan 
of laying curves tight-to-gauge has rendered guard plates 
unnecessary, and some of the plates have been removed. 
The patent “ Wallasey hold-down joint ”—the invention of 
Messrs. Travers, Howdle and Jackson—was used in the 
later construction. The joint consists of a sole piece, or 
plate, provided with long hold-down clip bolts. The plate 
is set 9 in. below the rail, the space above being filled with 
concrete. The bolts are screwed at the upper end and fitted 
with nuts. In the event of a rail working loose, the practice 
where the hold-down joint is in use is to take up one or 
two setts near the joint and to slacken down the bolts, wedge 
up the rail, and run in cement grout under the rail. In 
about an hour the bolts can be tightened up, when the rail or 
joint will be found to be firm. The hold-down joint has, 
however, as great elasticity as the rail, so that undue rigidity 
is not attained. The gauge of the Wallasey tramways is 
standard, 4 ft. 84 in. 

Chicago Crown bonds have been chiefly used at the rail 
joints. Edison-Brown plastic bonds have also been used. 
A cross bond was introduced at every 100 ft. The points 
and crossings are bonded through, in addition to the bonding 
at the joints. 

With respect to equipment, side poles and brackets 
have been used generally to carry the trolley wires. 
At the car shed, at the termini, and at certain points 
on the routes, span wires have been used, but the 
general plan has been to use side brackets and 
to carry both trolley wires from one bracket. This 


Traction oF Room: Two 300-Kw. LancasHize Dynamos, AND GaLLOwAy ENGINES. 


The contracts for laying the rails and for erecting the 
overhead equipment were secured by Messrs. R. W. Blackwell 
and Co., Ltd., and the work has been carried out by this 
company. Rails 60 ft. long, weighing 98 lbz. to the yard, 
were used for the track. These were manufactured by the 
Barrow Hematite Steel Co., Ltd. The base of the rail is 
7 in. wide, and the depth from face to underside of base is 
also 7 in. Fish plates weighing 64 lbs. per pair were used. 
A Marshall’s patent sole plate, weighing 34 lbs., was used 
under each joint. Tie bars were used every 7 ft. 6 in. 

The points and crossings are of crucible cast-steel, and 
were supplied by Askham Bros. & Wilson, Ltd. The points 
are 8 ft. 6 in. length, and are 1 in 6 as standard, and 1 in 4 
and 1 in 2 in special cases, with curved points for shorter radii. 
Phillips & Dawson’s patent drain rails are used where 
required, and all points are drained. At the present time 
the Council are introducmg McKnight’s silent automatic 
point controller, the intention being to use this appliance 
on the system generally. On all curves of less than 60 ft. 


has necessitated the use of long arms. The. poles are 
three-section Mannesmann, 31 ft. 6 in. high, and weigh 
about 5 cwt. each. The brackets vary in length from 
10 ft. 6 in. to 18 ft. 6 in. Two guard wires have been 
used above the trolley wires wherever it has seemed desirable. 
All guard wires are bonded on the poles and the poles 
are bonded to the rails. 

Two gauges of cold-drawn copper trolley wire have been 
used in connection with the Wallasey tramways. One of 
00 gauge is used in the car shed, while on the roads a 
wire of 000 gauge is used. 

The car outfit up to the present time consists of 20 cars of 
the Liverpool type, with reversed staircases. Each car will 
seat 22 persons inside and 34 outside. The cars have been 
manufactured by Messrs. Dick, Kerr & Co., Limited, at the 
Preston works of this company, and are provided with the 
usual type of Short controller, and with Tidswell life 
guards. The trucks are of Brill type, each being provided 
with two 254 motors of 25 H.P. 
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For housing the cars, a shed was erected a few yards 
distant from the generating station. The shed is 120 ft. 
long and 100 ft. wide, and is covered by a three-span steel 
framed roof. The front of the shed forms practically one 
entrance, which can be closed wholly or partly by means of 
nine of Kinnear’s steel rolling doors, each 22 ft. high by 
12 ft. wide, which are raised or lowered by means of hand 
chains. The shed provides berthage for 36 cars. A con- 


Frerrantr TRACTION SwITCHBOARD. 


tinuous “ pit” 5 ft. deep extends from side to side of the 
shed below the level of the track. Arc Jamps of 10 amperes, 
open type, arranged three in series, light the shed. Work- 
shops equipped with drills, lathes and 
other machine tools have been provided. 


for the station. The Council, it may be added, lately 
erected an attractive building in Sea View Road, at a 
cost of about £1,500, as tramways offices, which gives 
appropriate completeness to the tramways establishment, 


THE ST. LOUIS UNIVERSAL EXHIBITION, 
1904. 


WE have already on seVeiai uccasions given some particulars 
showing the importance of the great show which is to be 
held in St. Louis, the year after next. Some further details 
regarding the electricity building itself will be of interest, 
Naturally, this section will be one of the greatest depart- 
ments of the Exhibition. The architects are Messrs. Walker 
and Kimball of Boston and Omaha; and the contractors 
Messrs. William Goldie, Sons & Co., their tender for the 
building being $399,940, or about £80,000. The building 
will be surrounded by water, and will have a frontage of 
650 ft. towards the north and 525 ft. towards the east, 
facing the main lagoon. A column treatment of the 
Corinthian order is the style selected. To give the 
appearance of height to the buildings, the columns are to be 
carried down to the ground. Pediment and towers break 
the line of the facades. On two sides of the building there 
are cloisters. The building has a floor space of 292,000 
sq. ft.; a balcony runs round the building, and this gives 
another 100,000 sq. ft. for exhibits. About 185 tons of 
iron and steel are being used in the construction, and, 
in all, there are 176 trusses, the largest span being 
82 ft. The lighting-up of the Palace of Electricity 
at the Paris Exhibition, 1900, was one of the things 
that every visitor made a point of seeing; at St. 
Louis the same idea is brooding. As already stated, the 
Palace of Electricity will be surrounded by water, it will be 
lit by hundreds of lamps, and these reflected in water will 
be multiplied and re-multiplied a thousandfold. In fact, 
as might be anticipated, an attempt is being made to produce 
a volume of light on a scale that the world has not hitherto 
seen, The following figures have been compiled of 
the attendances at six International Expositions :— 
Paris, 1867, 20,000,000 ; 1878, 40,000,000; 1899, 
43,000,000; 1900, 50,000,000; Philadelphia, 1876, 
10,000,000 ; Chicago, 1898, 28,000,000. There is every 


A Langdon-Davies motor is used to 
work smiths’ fans and wood-working 
machines, and a Birkfield and Young 
motor works a pump. A commodious 
dining-room, cloak-room, &c., have been 
provided for the use of the staff. 

The erection and fitting-up of the 
generating station were carried out under 
the supervision of Mr. J. H. Crowther, 
general manager of the gas, water and 
electrical undertakings of the Wallasey 
Urban District Council, and these depart- 
ments continue to be in Mr. Crowther’s 
charge. He has, however, since the 
establishment of the electrical department, 
been ably assisted by his brother, Mr. 
J. A. Crowther, assistant electrical 
engineer under the Council. The 
general manager of the tramways is 
Major R. R. Greene, a gentleman of 
wide commercial and administrative 
experience. Mr. W. G. Ellery is the 
present chairman of the District Council, and Dr. T. W. A. 
Napier is the chairman of the Tramways Committee. 
Impressed by the utility of the lighting and tram- 
ways facilities which are now in operation, and by the 
growing use of these facilities by the public, the 
Council proposes to extend the generating plant by adding 
another 500-Kw. generator and another boiler, and by 
erecting a chimney 8 ft. 6 in. in internal diameter. to serve 


reason to believe that the St. Louis show will in every way 
stand well in with these figures. 

The exhibits in the Palace of Electricity will be divided 
into five groups, and these will embrace all the world of 
electricity. The groups include machines for generating and 
using electricity, electro-chemistry, electric lighting, tele 
graphy and telephony, and various other applications. Besides 


this general exhibit of electrical materials and processes, the 
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United States Government will also have a display of 


apparatus in use in the Services and Departments. 

In conclusion, we may remind our readers that exhibit space 
is free, and also that gratuitous power will be supplied for 
the exhibits of processes of manufacture. The offices for 
the United Kingdom of the St. Louis Universal Exhi- 
bition are at Sanctuary House, Tothill Street, Westminster, 


ELECTRIC TRACTION NOTES. 


(Continued frem page 822.) 


Liverpool.—On Monday and Tuesday nights last week 
the Lord Mayor of Liverpool (Mr. Charles Petrie) entertained the 
employés of the Corporation tramways, 700 of them dining at his 
lordship’s invitation, on each evenitg, making 1,400 in all. 


London.—In the House of Commons on Tuesday, Mr. 
Bryce (Aberdeen, 8.) had the following question on the paper:— 
“To ask the First Lord of the Treasury whether, having regard to 
the increasing congestion of traffic in the streets of London, and to 
the need for more rapid modes of transit between distant parts, his 
Majesty’s Government will consider the desirability of instituting 
an inquiry, by Royal Commission or otherwise, into the means of 
locomotion and transportation in London on and beneath the sur- 
face, including the better regulation of vehicular traffic, the possi- 
bility of appropriating certain thoroughfares to certain kinds of 
traffic, the means of facilitating the construction of electric tram- 
ways along or immediately beneath the streets, and the steps to be 
taken for creating a properly-arranged and conveniently inter-con- 
nected system of deep-level electric railways.” In putting the 
question, the right hon. gentleman added that it was not intended 
by the question to suggest that such an inquiry should in any way 
supersede any ordinary inquiries before Committees of the House 
specially appointed to consider the question of particular Bills. It 
was meant to lay down the outlines of a scheme, and especially to 
consider the question of deep-level railways. Mr. Balfour, in reply, 
said that the subject was one of the first importance, not merely for 
the metropolis, but for the country at large. The only hesitation 
he had in giving an affirmative reply, was lest a Royal Commission 
should have the effect of unduly delaying necessary steps, but he 
would consider the matter, and in all probability a Royal Com- 
mission would be the best course. _ 

On 7th inst. another portion of the L.U.T. Co.’s. system of elec- 
tric tramways in Middlesex was opened for traffic, when the cars 
from Hammersmith and Shepherd’s Bush were run direct to Ful- 
well, vid Twickenham. 


Newcastle-on-Tyne.—At a meeting of the Tramways 
Committee of the Newcastle Corporation on 6th inst., the chairman, 
Councillor W. Cail, reported that the number of cars originally 

‘contemplated as necessary to be run was 90, but as showing the great 

increase in the traffic, the number in actual use on the preceding 
Saturday was 140. The plant in reserve at the power station was 
taxed to the utmost, and with the prospect of a further increase in 
the number of carr, if would be necessary to make immediate 
arrangements to have additional engine power. Specifications had 
been sent out by the Committee for the building of a new 3,000-x.P. 
engine which was sanctioned by the Committee some little time 
ago, and that it was expected would be ready neat September. In 
the meantime it would be necessary to have some relief, and Mr. 
Le Rossignol has been empowered to make inquiries with a view 
to obtaining a 1,000-H P. engine at an early date. 


Newport (Mon.),—The foundation stone of the new 
transporter bridge over the Usk, at Newport, was laid on Saturday. 
The bridge, which is of a pattern entirely new to this country, 


‘has been designed ‘by M. Arnodin, the eminent French engineer. 


Its main features are two towers of open lattice girder work 254 ft. 
high, passing uver which are huge steel wire cables, from which will 
be suspended a platform cf girder framework at a height of 177 ft. 
above high water level. From this platform is swung a car, which 
travelling from tower to tower, will be the meaus of conveyance 
for vehicles or foot passengers, the car being at such a height as to 
permit of vehicles being driven directly upon it. The motive power 
for the car will be electricity, controlled from the car, but with the 
motors fixed on shore, a duplicate set of controlliug gear being 
fixed ashore for use in case of need. The car can carry 66 tous; 
six vehicles may be accommodated as well as foot passengers, the 
journey of 645 ft. across taking exactly one minuie. A spring butter 
arrangement will be fixed to avoid slowing down and too great shock 


_ Of contact. 


The work of relaying the tramways for electric traction was 
agg on Tuesday last week by the contractors, Messrs. 
uss, 


Rugby.—The U.D.C. on November 6th declined to 
accept a scheme of electric tramways for the town submitted by a 
Birmingham firm of solicitors on behalf of a company whose name 
Was not divulged. The general idea was that the Council should 
Provide its own tramways. 


Russia,—According to the Elektrotechnischer Anzeiger, 
an Official inquiry is on foot to consider the proposal of a private 
firm to construct and operate a standard-gauge electric railway in 
Russia. The line is to be built near the Lake Ladoga, and to extend 
gradually over the territory situated between St. Petersburg, 
Vologda, and Petrozavodsk, &c. The company wish the Govern- 
ment to guarantee interest at 3 per cent. and to supply the land and 
road material. 


Sale.—The U.D.C. has given its conditional approwal to 
the proposals of the B.E.T. Co., Ltd., for a system of tramways in 
the district. 


Salford.—The tramway receipts for the whole of the dis- 
trict continue to increase steadily. During the last half-year they 
have exceeded the expectations by something like £10,000—the 
sum which the Tramways Committee of the Corporation undertook 
to hand over in relief of the rates. The figures are remarkable in 
face of the fact that an average reduction has been made in the 
fares on all routes of about 25 per cent. The Corporation received 
from the Manchester Carriage Co. a rental of £8,000 for the old 
fourth of which was absorbed in the upkeep 
of the lines. 


South Shields,—A town’s meeting was held on the 3rd 
inst. to consider the Council’s Tramway Bill. The Mayor (Coun- 
cillor Beattie) formally moved the approval of the scheme, and 
Alderman J. R. Lawson, in seconding it, gave some idea as to the 
scope of the Bill. He pointed out that the present Bill was con- 
siderably less than the. previous one, and there was. an approximate 
difference in the cost of £100,000. In the Bill they sought powers 
both to work and to lease the system, a course that was almost uai- 


_ Versally adopted now, and which left them open to adopt what 


couree they thought fit. There was no opposition to the m tion, 
and it was carried without.a dissentient. On the last occasion about 
a year ago a poll was demanded, and the sanction to the Bill was 
refased. : 


Southport,—From April 1st to October 11th, 2,066,169 
passengers were carried on the Corporation electric trams, com- 
pared with 2,005,493 for the same period last year. The receipts 
show a very small decrease, the figures being £9,619 this year, 
against £9,639 last year. The largest decrease is shown on the 
High Park route, the decrease being £484. 


Steyning West.—The R.D.O. has consented to the 


scheme of the Brighton and Shoreham Tramway Co. for the con- 


struction of an electric tramway from Southwick and Kingston-by- . 


Sea to Lancing. . 


Stretford.—The U.D.C. last week considered the tram- 
ways question. It was stated that, up to the present time, the 
Council had had no disagreement with the Manchester C:rporation; 
on the contrary, they were agreed on the tramways question on 
every point. The Corporation had been granted a lease for 21 years 
to run their cars over the Stretford lines, Manchester reimbursing 
the District Council the cost of buying out the Tramways Co., also 


the cost of reconstructing the lines, and practitally also the cost of ° 


the overhead equipment. Manchester agrees also to take electricity 
for motive power from Stretford, on terms to be arranged. The Man- 
chester Carriage and Tramways Co. will continue its horse-traction 
service up to November 30th. The company is under an obligation 
to maintain a service of cars, so long as it retains the ownership 
of the Stretford lines; so soon as it relinquishes the ownership, 
the service will be taken up by the Manchester Corpora ion, and the 
lines prepared for electric traction. 


Sussex.— East Preston R.D.C. has decided not to support 
at present the proposal of the B.H.T. Co. to construct an electric 
tramway along the coast from Worthing to Littlehampton, on the 
ground that no benefit would be derived beyond enhancing the 
value of land along the line of route for building purposes. 


Wallasey.—A long discussion took place at the monthly 
meeting of the Wallasey Urban District Council over certain pro- 
posals made by the Ferries Committee for restricting the steamboat 
service between New Brighton and Liverpool during the winter 
months. Since the opening of the electric tramways between 
Seacombe and New Brighton there has been a considerable falling 
off in the passenger traffic by boat between New Brighton and 
Liverpool. The receipts at New Brighton and Egremont ferries, 
to and from which the single fares are respectively 3d. and 2d, 
have fallen by £8,000, while at Seacombe, where the fare to or 
from Liverpool is 1d., the receipts have risen by £2,400. The 
through tram fare from Seacombe to New Brighton is 2d., but to 
this has to be added the fare for crossing the river, which is 3d, 
2d., or 1d, according to the ferry used. A rearrangement of the 
boat service with a view to lessening the cost of the service in the 
winter was decided upon. 


Whitefield.—The negotiations which have for some 
time been proceediug between the Salford Corporation and the 
Whitefield Urban District Council for the equipment of an electric 
car service in the Whitefield district, have been brought to a satis- 
factory conclusion, The terms have not been made public, but they 
are said to be entirely satisfactory to both parties. The Whitefield 
lines will form a continuation of thcse through Prestwich, now in 
course of construction, by Salford, under agreement with the Prest- 
wich Council, and it is highly probable that an arrangement will 
also be made for the completion of connecting lines through the 
populous urban district of Radcliffe, also by the Salford Cor- 
poration, 
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their annual ‘report to the Town 
Council, the Tramways Committee:make the following teference to 
the Lorain sarface-contact system ofrelectric:traction:—- 


‘The Committee would point out that during the’ coming municipal year the 
experimental period comes to an end, the;12 mouths :expiringsom April 17th 
next, running having commenced on "February 6th last. After April 17th 
Council will have to give notice under ‘the terms of the contract, either that 
they intend to adopt the system, in which case they immediately take it over, 
or else that they have not found it to be a successful working undertaking; in 
which case they notify the Lorain Co. to that effect, and the company 
are under an obligation to remdve it. 4t theit expense. Your 
Committee do not think it advisable, under the circimétances, to express an 
opinion at the present upon the point. The whole matter. will come before y 
in due course, and it will then be for you to take one of the two eration and 
presented. It should be added that the contract between the Corporation an 
che company provides, in the ‘case of a dispute between them as to the 
workability of the system, that there shall be a reference to arbi 

being an appointee of the Board of Trade. 


Yarmouth.—The T.C. held a special meeting on 
November 5th to pass resolutions applying fora loan. of £45,000 
for tramway extension purposes, but asa quorum was not present 
the matter had to be deferred. It is proposed to construct four 
new sections—Marine Parade South, estimated to cost £12,750; St. 
Peter’s Road, to Gorleston. Ferry, £6,800 ; over Southtown Bridge 
to Southtown station, £3,000; Marine Parade North, £11,400. On 
car shed extensions it is proposed to spend £1,500; on-the pur- 
chase of cars, £8,000; while £2,000 is estimated ‘for contingencies, 
electrical engineering charges, &c. 


on, the 
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TELEGRAPH AND TELEPHONE NOTES. 


The Congress of Rome.—In preparation for the Inter- 
national Postal.Congress to be held in Rome ini1904, M. Berard, 
the French Minister of Commerce, has issued an invitation to all 
members of the. Postal staff to, submit to him any proposals for 
improving the service with especial reference to the perfecting of 
the knowledge of foreign languages and the modification of the 
International service. 


Disturbances to Telegraph Lines by Three-Phase 
Railway.—The New York Hlectrical World contained recently an 
article by Cesare Pio, in which he says:—“The Lecco-Colico- 
Chiavenna-Sondrio Railway, -recently inatgurated in the-North of 
“Italy, is, as is well known, operated with three-phase currents dt 
3,000 volts, the primary voltage being 20,000 volts. The trans- 
mission lines are three wires, situated in a vertical plane, and‘the 
secondary lines are constituted by two overhead trolley wires and 
by the rails for the return. When the first test of trains was made 
the disturbances to telegraphs were so great that communication had 
to be suspended, “even that relating to the railroad service. In 
order to avoid these troubles the return circuit of the telegraph line 
was changed in direction by utilising the stream of the Adda 
River. Later some inductive coils with closed magnetic circuit 
were connected in series with the telegraph lines, and finally a 
return circuit was added to all these lines. The latter was the 
_only remedy which proved successful and gave good results. It 
was also demonstrated that all the troubles were caused by the 
secondary current at 3,000 volts, the primary current at 20,000 volts 
having no influence on telegraphic ¢ommunications. As a conse- 
quence of the good results obtained, the telegraph engineers of the 
Italian Government conceived the idea of combining all the returns 
‘in a single wire; but this idea was soon abandoned, as the return 
of the different ‘telegraph lines would have to be of very large 
cross-section. The number of wires was then doubled forall the 
telegraph circuits running along the railway lines. Over 400 
miles of wire was laid with all the necessary special work at 
crossing points, the poles were strengthened, and the whole work was 
accomplished in 16 days under the direction of an inspector of the 
Government telegraphs. Some advantages resulted also from the 
adoption of inductive coils with closed magnetic cirenit, but it was 
noted that the advantage was inversely proportional to the speed 
of telegraphic communication. Therefore the use of such coils is 
‘not advisable with Wheatstone or Baudot machine telegraphic 
apparatus. The remedy just described cannot, however, be con- 
sidered a complete solution of the problem, for while the change 
from single to double line has been possible in the present case, it 
would be no easy matter with respect to the main railway lines 
where the number of wires is enormous, and where often there are 
two sets of poles, one on each side of the track. Besides 
economical objections, there are also technical objections with 
respect to through lines, owing to loss of time, as was demon- 

in Lecco. The only practical solution of the preblem 
seems to be to put underground all telegraph lines,” 


France.—The French Postal Administration has again 
undertaken a series of experiments with automatic telephone 
apparatus. The first series was undertaken in.1900, and had for 
its aim to allow subscribers to communicate automatically among 
themselves, and public call stations to communicate with sub- 
scribers, and to efficiently register at the same time the number and 
duration of the connections. For the present experiments, four 
new automatic installations have been placed in the offices of the 
Grand Hotel, of the Place de la République, of the Rue de 
Provence and of the Rue d’Amsterdam, besides the Gare St. 
Lazare. As in the machines first tried, it is only necessary to slip 
in coins to the value of 15 centimes after asking for the com- 
munication, and the remainder is done automatically. . So soon as 
‘the time allowed has elapsed communication is automatically 


interrupted, and a further 15 centimes must be inserted if’ the 
conversation is to be continued. ‘The trials of 1900 and the more 
recent ones at Caen were not successful, but they showed where the 
faults of the system lay. Tne present ‘experiments will definitely 
a whether it is possible to have a regular automatic servicg, 


- Hull Telephones.— The T.C. on November 6th dis. 
cussed. a proposal to apply for a loan of £47,350 for the purpose of 
establishing a municipal telephone system. The matter, howe 
was referred back to the Finance Committee. 


The Telegraph Wire Export Trade,—The fluctuating 
character of the export trade of this country in telegraph wire and 
apparatus connected therewith is well shown by the returns for the 
past month, which show that the shipments attained a value of no 
less than £431, 682 a3 contrasted with only £50,739 in September 
last and £112, ‘687 in October, 1901. Notwithstanding this heavy 
shipment, the ex prs ry this year to the end of October show a 


being £2,658,414 as compared with £2,865,839 in the 
10 of 1901. 
Telegraphic and Repairs :— 
CaBLEs, INTERRUPTED. REPAIRED, 
Latakia-Cyprus . e- «+ June 20, 1899 .. ee 
Communication with Carthagens “and Barran- 
(Columbia) .. os Dec. 8, 1900 .. ee 
Trinidad-Demerara No.1 .. ee Aug. 27,1901 .. 
8t, Lucia- Martiniq eo oe 8,1902 .. 


‘Puerto Piata-Martiniqui y 10, 1902 
Guantanamo-Mole Nicholas ee ug. 4, 1902 
Cayenne-Pinheiro se ee Aug. 18, 1902 .. 

St. Lucia-8t. ee oe oe ee Sept. 19, 1902 .. 
Reissi-Yemani .. Oct. 22, 1902 
Carcavellos-Ponta Delgada .. Oct. 22,1902 .. October 81 
Trinidad-Demerara No.2 .. Nov. 1, 1902 .. 
Dominica- Nov. 4, 1902 

Ascension-St. Helena . ee Nov. 8, 1902 .. > November 10 
Cadiz-Teneriffe . oe . Nov. 8, 1902 

Route via Hanekin Feb, 24,1900 .. ee 
Communication with Tientsin and ~ 


July 18,1900 .. 
ee ** Sept. 19, 1902 .. 


Helam: oe 
Communication with Maranham os ee 


Telegraphy Extraordinary.—In a letter to the Oulloh 
a supporter of the Cable Ring writes as follows regarding the cables 
which the French Government proposes to establish :—“ Yes, for 
the very good reason that France has had no Cable Ring to take the 
first risk and expense, so that if her projects ever get past the 
paper stage it will be at the expense of Jean, Jules and Pierre, who 
never send a cablegram between their cradles and their graves. 
"Germany, -too, seems to be coveting our chaos.” Apart from the 
precocity implied, it can easily be understood that Jean, Jules and 
‘Pierre might find insuperable difficulties in sending telegrams from 
their cradles to their graves, even if such telegrams were “ delayed 
‘in transmission,” and the exact address of the grave were known. 
The Cable Ring have not found a very adroit advocate in Mr. 
“ N. F. ” 


Turkey.—The Levant Herald states that the Sublime 
Porte has granted to the Turkish Postal Administration the 
necessary credit for the purchase of 20 tons of wire for the pro- 
longation or renewal of the telegraph lines in the province of 
Hedjaz. 


West Hartlepool Telephones, — The Postmaster- 
General has granted a municipal telephone license to the T.C. 


Wireless Telegraphy. —A “Wireless Telegraphy 
Restriction Act, 1902,” has received the assent of the Governor-in- 
Council of the Bahamas. The present Act provides that it shall 
-be unlawful for any person in the Bahama Islands to transmit or 
receive messages across the seas by means of any wireless telegraphy 
whatsoever, unless such person shall have previously received the 
consent in writing, of the Colonial Secretary of the Goveznor-in- 
Council authorising the same. Any person violating the provisions 
of the Act is liable, on summary couviction, to a penalty not ex- 
ceeding £200. 

M. Bernard, assistant secretary of the Post Office in France, has 
nominated a commision to study the question of the application 
of wireless telegraphy. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Aberdeen.—-November 26th. Electrically-driven tower 
wagon for overhead tramway repairs. See “Official Notices” 
November 7th. 


Barking Town.—December ist. Steel and iron car shed. 
See “Official Notices” to-day. 


Blackburn.—November 24th. Boilers, stokers, os 
‘Heaters, economisers, feed pumps, pipes, condensers, ash and coal 
conveying plant. See “ Official Notices” November 7th. 


14th. Arc cables. See “ 
Notices ” October 24th. 
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‘Brussels.—November 19th. The Belgian State Rail- 
ways Administration wants tenders for telegraph insulators. 


Clacton.—December 22nd. Two economic boilers, 
piping; two 100-xw. steam dynamos, balancer and boosters; 
switchboard; cables, &c.; accumulators; crane. See “ Official 
‘Notices ” to-day. 


-* Copenhagen.—November 17th. Two dynamos, switch- 
board, &c. See “‘ Official Notices ” October 17th. 


Coventry. — Ooal-conveying plant for the electricity 
works. See “ Official Notices ” to-day. 


Duarban.—December 5th. (1) Complete telephone ex- 
change equipment, 7,200 lines; (2) Underground dry-core air-space 
cables for the Corporation. See “ Official Notices” November 7th. 


Finchley.—November 24th. Boilers, balancing sets, 
crane, batteries, mains, street lighting, &c. See “ Official Notices” 
November 7th. : 


France.—January 1st, The Prefectural authorities of 
the department of Calvados are inviting projects until January 1st, 
1903, for the construction and working of an electric tramway, 
for the transport of passengers and goods between Trouville and 
Honfleur, a distance of about 10 miles. Particulars may be 
obtained from, and proposals are to be sent to, La Prefecture de 
Calvados, Caen. 


Halifax.—November 20th. 750-Kw. steam dynamo 
with condenser. See “ Official Notices ” October 24th. 


Italy.— November 25th. The Adriatic Railway authori- 
ties in Florence are inviting tenders until the 25th inst. for the 
supply of three electric locomotives. : 


London.—November 18th. The L.C.C. invites tenders 
for road-work and plate-laying for the reconstruction of certain 
tramways on the conduit system. Engineers’ Department, Spring 
-Gardens. 


Lowestoft.—November 26th,. Overhead equipment and 
poles ; cables, &c., for tramways. See “ Official Notices ” Oct. 31st. 


Malta.—November .28th. The local anthority at 
Valetta wants offers for the concession of electric tramways con- 
necting Valetta and Cospicua, Senglea and Vettoriosa and the 
Casal Zebbug. Particulars from’ Mr. Wm.. Casolani, Receiver- 
General and Director of Contracts, Valetta, Malta. - 


Manchester.—November 19th. The Electricity Comr- 
mittee wants-tenders for the supply, delivery and erection of cast- 
iron storage tanks at Stuart Street station. ‘ $ 


Manchester.—November 26th. Power and distributing 
circuits, arc and incandescent lighting at Stuart Street station and 
ten sub-stations. -See “ Official Notices” to-day. 


Pontypridd.—November 22nd. Tramways permanent 
way, traveller and storage battery. See “Official Notices ” Oct. 3lst. 


Radcliffe.—November 14th. Steam dynamos, boilers, 
superheaters and economisers, condenser and pumps. See “ Official 
Notices ” October 31st. 


_ Southampton.—November 18th. (1) Oar bodies; (2) 
a equipment and trucks. See “ Official Notices” October 


Spain.—November 28th. The municipal authorities of 
Chinchilla are inviting tenders until the 28th inst. for the conces- 
sion for the public and private electric lighting of the town during 
a period of 15 years. Particulars may be obtained from, and 
tenders are to be sent to, El Secretario del Ayuntamiento de Chin- 
chilla, Spain. 


Stalybridge, — November 24th. Motor - generators, 
switches, starting motors and transformers, booster sets, balancers, 
air compressors, accumulators and travelling cranes for the Staly- 
bridge, &c., Tramways and Electricity Board. See “ Official 
Notices” November 7th. 


Sunderland.—November 28th. Steam dynamo, three- 


phase motor-generators and transformers, and switchboards. See - 


Official Notices ” October 17th. 


Swansea.—December 1st. Electric motors and starting 
switches (12° months’ supply) for the Corporation. See “ Official 
Notices ” to-day. 


Tien -Tsin, — November 30th. The Municipal 


Secretary at Tien-Tsin is calling for proposals for the lighting of 
the British concessions by electri 
16th,» 
Warrington,—The Electricity Committee invites tenders 
for a 12 months’ supply of paper-insulated cables. Specification, 
Electrical Enginver (one guinea). je 


city. See this column for August 


7 


‘Bury.—The tender of’ the Forest City Electric Co. for 
rail" bonds has been accepted. by the Corporation, who use 
the “ Protected” type of rail bonds throughout their new tramways 
system... 


- Cleckheaton,—The following’ tenders for supplies to tle 
electricity works have been. accepted by the U-D.C. :—Mesarg. 
_Atkinson & Thornton, Cleckheaton, for wiring the electricity works ; 
the British Insulated Wire Co , Prescot, for jointers’ tools, &c.; and 
the General Electric Co., Ltd., Manchester, for ohmmeter and gene- 


a 


“France.—The .contract for the supply of five electric 
motors — one 20-.P., and 7 u.P.—for the Paris 
municipal paving-block works has been placed with the Compagnie 
Générale Electrique de Nancy. ~~ 


Newport (Mon.).—The, Corporation has, accepted the 
tender of Messrs. W. T. Glover & Co. for-overhead equipment of 
-electric car sheds and yard, the amount being £620; and that of 
Messrs. W. A. Baker & Co, for supplying gangways, «&c., at the new 
power station for £895. 


‘Peterborough.—Messrs: Crompton & Co., Ltd., have 
secured a contract from the © ion for one each 120-xw. 
and 240-xw. traction generators, coupled to Willans engines, also a 
traction switchboard, and a “ Chelmsford ” reversible booster. 


Sheffield. — A 500-xw. alternator, extensions to existing 
machines and switchgear extensions are to be supplied by Messrs. 
Ferranti, Ltd. 


Walsall.—The T.C. has accepted the following tenders 
for the electrical depattment:—Messrs. Lambert Bros.,: Walsall, 
exhaust pipes.for the new engine room (£160); Messrs, E. Green 
and Son, Ltd., an economiser for the Wolverhampton Street 
generating station (£514); Messrs. Bumstead & Chandler, an 
induced draught apparatus (£379); Messrs. John Russell & Co., Ltd., 
of Walsall, steam pipes (£268). 


FORTHCOMING EVENTS. 


Friday, November 14th, — Electro -Harmonic Concert (Ladies’ 
Night) at‘the Crown Room, Holborn Restaurant. 
Extra tickets of admission may be obtained from 
_ Mr, W. E.-Lane, the hon. secretary, at the reduced 

price of 1s. each. 
Tuesday, November 18th.—At 8 p.m. Institution of Civil Engi- 
“neers. Meeting. Paper to be further discussed :— 
* “Electric Tramways,” by C. Hopkinson, B.Sc. B. 
= Hopkinson, B.Sc., and E. Talbot. The succeeding 
paper will be :—“ High Speed’ Electrical Generating 

lant,” by T. H. Minshall. 
Wednesday, November 19th.—At 7.20 p.m. Institution of Elec- 
’ trical Engineers (Students’ Section). Meeting. Mr. 
J. D, Griffin will open a discussion on “Steam v. Elec- 
tric Traction.” 


Chemical Society Meeting at Burlington House. 
Edinburgh Students’ Engineering Society. Visit to 
Messrs, Bruce Peebles & Co.’s Tay Works. 
At 8 p.m.—Institution of Electrical Engineers (Birming- 
ham Local Section). Meeting in the University 
Buildings sOettoeey General). Address by the chair- 
man, Mr. Henry Lea, on “Recent Progress in Elec- 
trical Engineering in Great Britain.” 
Friday, November 2ist.—At 8 p.m. Institution of Junior En- 
~ gineers, . Inaugural meeting of the Session at the 
Westminster Palace Hotel. Col. Edward Raban, C.B., 
will deliver his Presidential Address on “The Prepara- 
tion of Engineering Projects.” 
At 7.30 p.m.—North-East Coast Institution of Engineers 
and Shipbuilders. . Meeting at the Lecture Theatre of 
the Literary and Philosophical Society, Newcastle. : 
Wednesday, December 17th.—Institution of Electrical Engineers. 
Annual dinner in the Grand Hall of the Hotel Cecil. 


NOTES. 


Alleged Burning by X Rays.—An interesting case is 
pending in the Supreme Court of Queen’s County, N.Y. The 
laintiff, George Durst, employed as collector to a brewery, sues for 
350,000 for damages for injuries. alleged to have been -sustained 
through the surgical use of the X rays.. The rays were used to 
diagnose a case of appendicitis, which was subsequently operated on 
successfully ; and the defendant, Dr. Samuel Lodge, says that the 
“burn” was due to the antiseptic Lg: ma used for the opera- 
tion, and in no way could have been to the rays. : 
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Institution of Junior Engineers——The programme 
of this enterprising Institution for the 1902—1903 session has been 
published. The meetings are held at the Westminster Palace Hotel 
on Friday evenings, at 8 p.m., as follows :— 


January 2nd, 1908.—“ Marine Boilers: A Consideration of the Relative 
Different Types,” by Mr. H. M, Routhwaite, M.I.Mech.E., Hon. 

ember. 

February 6th.—“ Calorimetry,’ by Mr. W. Garnet Wernham, Member. 

February 14th (Saturday, at 7 p.m.).—Eighteenth Anniversary Dinner in the 
Victoria Hall of the Hotel Cecil. 

March 6th.—*' Practical Notes on the Use and Maintenance of Electric Motors 
for Factory P s,"" by Mr. W. T. George, Member. 

March lith (Saturday, at 7 p.m.).—Conversazione. 

April 3rd.—“ Greasy Condensation Water as Boiler Feed,” by Mr. William 
Paterson, Member. 

May Ist.—“ The Effect of Design on Methods of Construction, from a Con- 
tractor’s Point of View,” by Mr. R. W. Newman, M.I.Mech.E., Member. 


Those young engineers among our readers who are desirous of 
knowing more about the Institution should communicate with 
Mr. W. T. Dunn, the secretary, at 39, Victoria Street, West- 


An American Sewage Pumping Installation. — 
In the matter of sanitation, whether it be in the disposal of refuse 
or of sewage, we are, in spite of our shortcomings, in advance of 
America. The first electrically-driven pumping station—according 
to the Electrical World and Engincer, N.Y.—has just been put down 
at Pittsfield, Mass. Hitherto, the whole of the sewage from this 
town flowed directly into the Housatonic River, but under the new 
scheme it is pumped to the outskirts of the city, a distance of 24 
miles, to a large filter bed. Here it is passed through the necessary 
filtering media, consisting principally of sand, and finally passes, 
clarified and harmless, into the river. The pump is of the Smith— 
Vaile three-crank type, specially constructed for this class of work, 
and is fitted with leather-seated clapper valves. Its capacity is 
200,000 gallons per hour, against a head of 54 ft., at a crank 
of 29 revolutions per minute. As the pump works for only 10 hours 
a day, storage reservoirs of 1,500,000 gallons capacity are constructed 
between the pumping station and the screen house. The gases 
from these reservoirs are led by means of ducts to the base of a 
chimney, in which a Sturtevant fan is fixed to assist the draught 
when required. A synchronous polyphase motor of 85 HP. drives 
the pump through belting and gearing, and the disadvantages of 
this type of motor, as compared with the ordinary continuous 
current or the polyphase induction motor, are well illustrated. In 
the first place the motor must be started up on no load, which 
necessitates a friction clutch on the countershaft. Then, a 7-H.P. 
induction motor is required to start the big synchronous motor, and 
as the two are belted together, fast and loose pulleys on the large 
motor shaft are necessary, together with bracket and outer bearing. 
The starting resisiance is of the liquid type, and is placed in the 
secondary or rotor circuit. In addition to this complication, a con- 
tinuous-current exciter is needed, this, also, being belted to the 
synchronous motor. In all, therefore, this motur has no less than 
four pulleys, the main driving pulley at one end of its shaft, and, 
at the other end, fast and loose pulleys for the starting motor, and 
a fast pulley for the exciter. The line pressure is 2,300 volts at 60 ~. 
Toe starting motor is connected through transformers, which reduce 
the pressure to 500 volts. It is intended to duplicate the plant 
shortly, and foundations for the extra set have been laid. 


Those German Lecos.: how they Met the Test.— 
In coanection with the statement by Lord George Hamilton that 
the delay in the delivery of German engines to India was the con- 
sequence of the rigid application of the British tests, the London 
correspondent of the Scotsman understands that the tests have been 
found more severe than the German firms reckoned on, and have 
thrown out a large number of the engines. The cylinders have, it 
is stated, been found defective in no fewer than 80 cases, and one 
locomotive could not be got to run at all in consequence of the 
frame fouling the gear. The contracts are being so much impeded 
by these *tests that some of the locomotives will cause a loss of 
25 per cent. to the firm that has to deliver them. 


Consultants and Trade Discounts——We understand 
that a conference took place last week between the National Elec- 
trical Contractors’ Association and the National Electrical Manu- 
facturers’ Association, when it was agreed that the interests of the 
two associations should bz united with a view of briogiog under the 
notice of the various Institutions the breaches of professional 
etiquette which have of late become so prevalent with architects 


and consulting engineers by claiming on their own or their cl.ents’ 
te. ‘ 


behalf the trade discoun - 


Annaal Dinner.—The first annual dinner and smoking 
concert to be held by Meésrs. Elliott Bros. takes place on Saturday, 
November 22nd, at the Horse Shoe Hotel, W.C. Friends so 
desiring can obtain tickets from Mr. Collins or Mr. Passmore, at 
Century Works, Lewisham. 


Fatality.—An employé of Messrs. R. W. Blackwell & Co. 
while at work on a tower wagon erecting the overhead tramways 
equipment at Warrington, met his death through a pull-over sud- 
denly snapping. He was thrown off the wagon into the roadway. 
He fell on his head and died shortly afterwards. 


The Faraday Club.—The third dinner of the above 
club was held at St. Ermin’s Hotel on Friday, the 7th inst., Mr. J, 
Swinburne (president) in the chair. Seventy members and guests 
were accommodated in the handsome new dining ball, amongst 
whom the following represented the engineering profession, vig,, 
Messrs... 8. Z. de Ferranti (vice-president), A. P. Trotter, E. M, 
Lacey, Hugo Hirst, Leslie Robertson, A. M. Sillar, A. T. Snell, 
J. J. Steinitz, Vaughan Pendred, G. R. Dunell, Dr. 8. Rideal, 
W. G. McMillan (secretary, Institution of Electrical Engineers), E, 
Worthington (secretary, Institution of Mechanical Engineers), and 
B. H. Brough (secretary, Iron and Steel Institute), &c. After 
honouring the loyal toast, Mr. B. H. Brough proposed the health of 
club, and explained its interests and objects amongst engineers of 
every calling, to which the president responded in a happy speech. 
He assured his audience that 180 members now enrolled by no 
means represented the limit of scope, and a very bright future 
awaited the efforts of an energetic committee, seeing that the 
management of the hotel were fully alive to its prospects and 
permanent arrangements have been accordingly made. A very 
extensive list of complimentary technical journals supplied was 
a great boon, which, no doubt, would be increased from time to 
time, and he was glad to say that the Council of the Institution of 
Electrical Engineers had availed themselves of the offer made by the 
committee for the use of the club quarters for Council meetings, &c., 
on Institution nights. Mr. Sanger Shepherd had consented to read 
a paper to the club on “Colour Photography,” on Wednesday, 
December 3rd, and further arrangements for the winter programme 
would be duly announced. Mr. J. P. Maginnis proposed ‘ The 
Guests,” to which Mr. Vaughan Pendred and C. H. W. Biggs 
responded for the mechanical and electrical engineers respectively. 
An enjoyable dinner was followed forthwith by a smoking concert, 
admirably directed by Mr. Wilson James, a deservedly well-known 
humourist. 


Society of Arts.—he arrangements for the session 
which opens on November 19th with Sir Wm. Preece’s presidential 
address, are as follows :— 

November 26th.—*“ Le Tunnel du Simplon, et la nouvelle ligne 
de chemin de fer directe Anglo-Italienne pour !’Orient,” by Dr. 
Gustave Goegg, Professor of Technology at the High School of 
Commerce, Geneva. 

Trusts,” by Prof. W. Smart, LL.D. (After Christ- 
mas. 

“Oil se by Incandescence,” by Arthur Kitson. (After 


“The Metric System,” by A. Sonnenschein. (After Christmas.) 

“The Cost of Municipal Trading,” by Dixon H. Davies. (After 
Christmas.) 

A course of Cantor Lectures will be delivered on Monday 
evenings at 8 o’clock, as follows:—“ The Future of Coal, Gas, and 
Allied Illuminants,” by Prof. Vivian B. Lewis. Four lectures on 
November 24th, December 1st, 8th and 15th. : 

“ Hertzian Wave Telegraphy in Theory and Practice,” by Prof. 


.J. A. Fleming, M.A., D.Sc., F.R.S. Four lectures on March 2nd, 


9th, 16th, 23rd. 
“ Mechanical Road Carri ” by W. Worby Beaumont, M.I.C.E. 
Four lectures on April 27th, May 4th, 11th, 18th. 


1LE.E. (Newcastle Section).—Mr. J. H. Holmes presided 
at the third annual dinner of this local section of the Institution, 
which was held in the County Hotel in that city on 5th inst. Mr. 
A. W. Heaviside proposed “The Mayor and Corporation of New- 
castle,” and the Mayor (Ald. Newton), in responding, said the future 
was in the grasp of the electrical engineer, and all looked to them 
to do even more in the future than in the past. Mr. A. C. Swinton 
proposed the toast: of “The Durham College of Science and the 
Learned Societies,” to which the Rev. Principal Gurney and Mr. 
Joha Tweedy replied. Mr. W. Cail, the chairman of the Newcastle 
Tramways Committee, proposed the “Institution of Electrical 
Engineers” He said the municipalities had gained the most in the 
past, and would gain the most in the future from the efforts of the 
electrical engineer. They bad lighted the homes of the people, and 
provided magnificent means of traction, while the municipalities, 
he hoped and believed, had not been backward in assisting elec- 
trical science. Mr. Swinburne, the president of the Institution, in 
acknowledging the toast, referred to the important part that New- 
castle had taken in the development of electrical science, instancing 
the introduction of the electric incandescent lamp by Mr. J. W. 
Swan, and the turbine by Mr. Parsons. Mr. C. Harrison, engineer 
to the North-Eastern Railway Co., in response to calls, claimed that 
the company he represented was a progressive one. He could not 
say whether the scheme they were attempting, of instituting elec- 
tric traction on s»me of the lines locally, was a good one or not; 
that was a question for the fature. Still, they were going to try it. 
After other toasts the proceedings terminated. 


Simple Pole-Finder.—Pole-finding paper of the ordi- 
nary type is not always handy when required, and it is well to 
know of a convenient substitute. For this purpose, says U’ Industrie 
Electrique, common blue prints are admirably adapted. All that is 
necessary is to cut a slip from an old print, moisten it, and apply it 
to the terminals of which it is desired to ascertain the polarity. In 
a few seconds the blue paper in the neighbourhood of the negative 
terminal will be bleached, the ferro-prussiate of potash being de- 
composed, with the liberation of potash at the negative. We have 
tried this suggestion, and find it to be perfectly successful. 


Electric Post.—The Central News Rome correspondent 
tays that Signor Piscicelli left f.r London on Monday to form 4 
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Personal.—lIn the list of birthday honours the following 

intments have been made to the Imperial Service Order:— 

G, H. Comport, Eeq., Superintending Engineer, Telegraph Service ; 

7. Mason, Esq., Traffic Manager, Telegraph Service; E. Yeld, Esq., 
Assistant Secretary to the Post Office. 

The Daily Chronicle of Tuesday last refers to the disappoint- 
ment which has been caused to many scientific friends and 
admirers by the omission of the name of Dr. J. Wilson ‘Swan, 
the inventor of the incandescent electric lamp, from the list 
of birthday honours. Dr. Swan, who is now 74 years of age, has 
rendered invaluable service to electrical science and engineering 
during his long career, and we join with others in regretting that 
he has not yet been selected for merited recognition. 

It is reported that Prof. J. J. Thomson, Professor of Experi- 
mental Physics at Cambridge, has been appointed Silliman lecturer 
at Yale. 

We regret to inform the many friends of Mr. F. E. Andrews, 
AM.1E.E., works secretary at the Falcon Works of the Brush 
Electrical Engineering Co., Ltd., Loughborough, of his breakdown 
in health, in consequence of which he has been ordered a six 
months’ rest at Davos Platz. 


The Postmaster-General has appointed Mr. J. M. Maclachlan to. 


be Assistant Controller of the Central Telegraph Office, St. 
Martin’s-le-Grand. 

Mr. W: J. Hammer recently returned to New York after a four 
months’ visit to Europe. He has been making a study of the latest 
electrical and engineering developments in England, Norway, 
Sweden, Switzerland, Belgium, France, Denmark and Italy, spend- 
ing some time inspecting the-Valtellina three-phase railway in 
Italy. 

Mr. Lord, of Lord & Shand, of Plymouth, has been presented by 
his staff with a set of table silver on the occasion of his approach- 
ing marriage with Miss M. Strickland, of Sizergh Castle, Westmore- 
land. 


London County Couneil.—At the meeting on Tuesday 
the Council referred to the Highways Committee for consideration 
of 22 tenders received for the supply and erection of three low- 
pressure switchboards for the tramway sub-stations. 

The Joint Com:nittee on Tube Railways presented a report ex- 
pressing the opinion that the Council should press-for an immediate 
and complete inquiry into the whole subject, and that in the mean- 
time no further projects should be allowed to proceed in Parliament. 
Daring the discussion, which extended over two hours, it was sug- 
gested that a Royal Commission should be appointed, and also that 
the Council itself should promote a scheme for the construction of 
tube railways. Eventually, the Council adopted a lengthy set of 
resolutions on the matter, resolving to support a deputation to wait 
upon the President of the B. of T. with reference to the proposed 
Royal Commission. 

The Parliamentary Committee, in referring to the rejection from 
the Council’s General Powers Bill of 1902 of clauses proposing to 
authorise the borough councils to expend money on wiring and 
fitting premises for electric lighting, stated that further letters had 
been received from local authorities announcing that the power in 
question was in some cases greatly needed, and asking the Council 
to make another attempt to obtain the legislation desired. After 
copsideration the Committee were of opinion that the request 
should be acceded to, but they had pointed out that the suoceess of 


the application must, to a. very large extent, depend upon the co- . 


operation of the borough councils. On the recommendation of the 
Committee the Council resolved to insert similar clauses in its 
General Powers Bill of 1903. 


The Freedom of the Press.—We are used to calling 
attention to the ignorant mistakes made by the smart young men 
of the daily press when endeavouring to tell the public about things 
electrical, but when an important “daily” publishes a defamatory 
libel on a man who has done so much for legitimate electrical 
business as Mr. Emile Garcke, it gives rise to feeliogs of indignation. 

On the 11th inst. appeared the article to which we refer. It is 
called ‘The Development of the Electrical Trust: Jabez Balfour 
and the Electric Construction Corporation,” and after premising 
that what follows is “absolutely trustworthy,” it proceeds to link the 
names of Jabez Spencer Balfour and Henry Granville Wright 
with that of Mr. Garcke, on the ground that they were all 
three directors of the Electric Construction Corporation, and 
in support of this, the claim is made of documentary evidence. 
Had the writer possessed any knowledge of his subject, beyond 
such evidence, and were he old enough to remember the period, 
he would be aware that it was after the arrest of Messrs. Balfour 
and Co., and, because of their arrest, that Mr. Garcke, a man of 
quite another kidney, went into the corporation as managing 
director, to clean the stable. The sweeping out was a tough job, 
requiring a subtle brain, a hard face, and very hard work. The 
coffers were empty, and there was nothing for it but reconstrac- 
tion. Who, knowing the corporation’s antecedents, would find the 
money? It was put down by a company of which Mr. Garcke was 
a director, and one of his reasons for joining the board was to look 
after it. We know it now as a success, and at the man who effected 
this change, the Daily News, in ignorance of the real state of affairs, 
now flings its filth. 

Not content with traducing Mr. Garcke in connection with the 
E.C.C., by linking him with such men, the Daily News, alluding to the 
Brush Oo., says: “The Brush met this, fate (reconstruction) after 
some six years of Mr. Garcke’s identification with its. progress.” 
Anyone who remembers the period will recall the formation of the 
Brush subsidiary companies and their collapse one after another, 
and the ill repute of the parent and its offspring. It was Mr. Garcke, 
who, taking the parent company in hand and re-absorbing the sub- 


companies, placed it on a sound basis and brought it from impe- 
cuniosity to good standing. He had nothing to do with the man 
agement in its inflated early days, and we should think that M 

Garcke, to whom we offer our cordial sympathy, will scarcely let 
the matter rest where it is. 


The Chatham Car Accident.—On Tuesday the inquest 
into the circumstances attending the deaths of the three men who 
lost their lives in the electric tram accident at Old Brompton on 
October 30th, when 50 other passengers were injured. Major J. W. 
Pringle, R.E., was again present on behalf of the Board of Trade. 
Frederick Charles Pearce, the driver of the car, said that he stopped 
at the top of Westcourt Street Hill for five minutes for a pilot, as 
his instructions were not to go down the hill without one. He saw 
the pilot walking up towards the point, and then he started the 
cat with the intention of picking the pilot up half-way down the 
hill. When he got about 8 yards down the hill the car seemed 

_to lurch forward, and he took the electric brake off and let 
some sand out. The car seemed to go at a terrible speed again. By 
that time he had reached the points. He tried to pick the car up 
again, but it dashed round the curve and overturned. By Major 
Pringle: He felt himself competent to take the car down the hill 
without the pilot. Before he started the car he applied the slipper 
brake, and it was kept on all the way down. Beyond the hand, 
slipper, and electric brakes he did not then know of any other 
means of stopping thecar. He knew now there was another way— 
by reversing the current. In answer to Mr. Hearn, who repre- 
sented the relatives-of the men who lost their lives, the witness said 
he had been suspended from driving. He was engaged as a driver 
after three weeks’ training. The inquest was adjourned. 

As we go to press we learn that the Chatham and District Light 
Railway Co. have decided to replace the ordinary “hand” pattern 
brakes throughout the system, by the Westinghouse magnetic brake, 
the order for the equipments having been placed with the Britich 
Westinghouse Electric and Manufacturing Co. 


Electric Shock Fatality,—On Monday evening last a 
fitter named Withers, employed at the Metropolitan Electric Supply 
Co.’s station at Manchester Square, received a fatal shock. We 
shall report the circumstances, as told at the inquest, in our next 
issue. 


An Interesting Specification.—A few weeks ago, 
after the date of sending in tenders had passed, we received a copy 
of a specification for the electric plant required for the lighting of 
Ladysmith, South Africa. This is an evidence of the rapidity with 


which events move along, for it is only necessary to mention the - 


name to recall in men’s minds memories of the famous siege so lately 
a thing of the past. And now the town wishes to give evidence of 
its commercial activity by the installation of the electric light. It 
is true that the present demands are for a modest beginning. Mr. 
John Roberts, the Durban electrical engineer, has prepared the 
specification, which asks for two 50-xw. steam generators and the 
erection of an overhead three-wire direct current network. The 
plant required is as simple as possible, three locomotive type boilers, 
each capable of supplying one steam set, two steam generators,. 
each consisting of a high speed engine direct coupled to two 
25-kw. dynamos each of 200 volts, the sets working at 140 Ibs. 
steam pressure. A switchboard, feed heater, injector, donkey 
pump, and the necessary steam and exhaust pipes and connections 
practically complete the power house equipment, and out-of-doors 
Mr. Roberts proposes to employ overhead wires mounted on steel 
posts of tke Siemens telegraph type. The wisdom of this method 
of running wires in the early days of an undertaking has been from 
time to time severely criticised, but for pioneer work Mr. Roberts 
has found it very useful in Durban, and probably the results will 
be the same at Ladysmith. We call attention to this specification 
as it is of the simple type, which proves successful for small installa- 
tions in new countries, and at the present time there are a number 
of towns in our South African colonies which will very soon be in 
a position to fellow the example of Ladysmith. Our manufac- 
turers would do well to note their wante, so as to be ready to 
quickly meet the demand for small reliable units when it arises. 


For Sale,— Messrs. Wheatley Kirk & Co. will sell by 
auction at the Charing ‘ross and Strand Electricity Supply Co.’s 
Maideo Lane works six Willans engines with dynamos, Belliss 
engine coupled to 6-ft. exhaust fan, feed-water heaters, pumps, six 
156-H.P. and one 250-H.P. Babcock & Wilcox boilers, &c. See our 
advertisement pages this week. 


The Engineering Trades of South Africa.—It will 
be remembered that some months ago three special commissioners 
were appointed by the South Africa Trade Committee to inquire, 
for the benefit of British mavufacturers, into the business prospects 
and general conditions which prevail in the South African Volonies. 
After spending about seven weeks on African soil, two of the com- 
missioners returned and prepared their reports, and these have 
now been issued. A brief reference thereto appeared in our issue of 
October 17th. The report on the engineering trades has been 
drawn - by Mr. Ben. H. Morgan, and that on the general trades 

Mr. T. N. Jenkin. A copy of the former bas been sent to us for 
review (P. S. King & Son, Westminster, 15s.), and a perusal of it 
leads us to believe that engineering firms, whose eyes are now 
turned very attentively towards the wants of South Africa, will find 
it a very useful volume, containing information which they may 
study with profit to their own industrial operations. The matter 
contained in the couple of hundred pages of the work necessarily 
covers a very wide range of subjects. There is something of 
electrical interest in many of the sections, but.the chief one in this 
respect is that devoted exclusively to “electrical mining, tramway 
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and lighting machinery.” “That the outlook is promising goes with- 
out saying, but the competition to be niet with is bound to be keen, 
whether in relation to price or any other feature. Three-phase work 
there is, of course, 8 field for, and the author points out 
various ways in which British firms should with advantage more 
energetically endeavour to meet the requirements.. The whole of 
the Rand electric mine installations are said to require 
remodelling, especially as there is. a tremendous extension 
of the mining industry anticipated very shortly. Details 
are given of the kinds of machinery employed at several electric 
light and power works for the information of manufacturers, A list 
of the principal electric tramways and lighting undertakings, with 
very brief details of their systems of working, is printed, and the 
electrical work, on the Cape Government and Natal Government 
Railways is described. Space prevents our making any further 
reference to this interesting publication, but we may say that we 
consider it a book well worth reading, and afterwards keeping at 
hand for reference. 


THE CENTRAL STATION ENGINEER. 


Tue first annual social and prize distribution of the Leeds City 
Electric Lighting Department Cricket Club was held on Saturday 
evening, Mr. Dickinson, the manager, presiding. The chairman, 


after an interesting speech, distributed the prizes to Messrs. Oddy, - 


Newby and Wildman, who have attained the best averages during 
the past season. The members moved a hearty vote of thanks to 
the chairman for,the valuable assistance he had given as president 
of the club, and the rest of the evening was spent in dancing. 

Mr. W. M. Netson, electrical engineer to the Corporation of 
Greenock, has received an important appointment in Queensland, 
under the Brisbane Tramways Co. and has  accordi 
resigned his position in Greenock. Mr. Nelson was born in 
Australia, where his father was at one time Premier of Queensland. 

The Stockton-on-Tees T.C. on November 4th decided to increase 
the salary of Mr. J. J. Smrrg, manager of the electricity works, 
from £250 to £275 per annum. 

The Sheffield Corporation E.L. Committee bas granted the fol- 
lowing increases of salary to officials in the electric light depart- 
ment :—Mr. H. 8. R. Parton, secretary, from £300 to £325; Mr. 
J: W. Barnes, superintendent of wiring and fitting department, 
£287 10s. to £2i0; Mr. C. B.-R. Biaern, assistant superintendent, 
£166 to £176; Mr. J. W. BeavcHamp, superintendent of factory, 
£210 to £220. Other minor increases raised the total from £3,190 4s. 
to £3,402 16s. per annum. 

Mr. F. V. Brown, senior watch engineer to the Metropolitan 
Electric Supply Co., Ltd., has been appointed assistant outdoor 
superintendent for switchboard erection by Messrs. Ferran*i, Ltd., 
Hollinwood, and takes up his new duties on the 15th inst. 


NEW COMPANIES REGISTERED. 


General International Wireless Telegraph and Telephone 
Co., Ltd. (75,277).—This company was registered on October 31st, with 4 capital 
of £150,000 in £1 shares, to adopt an agreement with J. T. Armstrong to use, 
develop, grant licences in respect of and otherwise turn to account the patents, 
inventions and rights referred to therein, and to carry on the business of elec- 
tricians, hanical engi s, suppliers of electric light, heat and power, tele- 
phone and telegraph constructors and owners, manvfacturers of and dealers in 

does, actinauts, railway and other signals, fire alarms, lamps, military 
equipments, mine exploding apparatus and the like, &c. The first subscribers 
(each with one shate) are :—Lieut.-Col. Gerard-Smith, K.C.M.G., Holford 
House, Baldock, Herts.; F. A. Moore, 118, Southwark Street, S.E., merchant ; 
D. Morgan, M.P., 20, Bishopsgate Street, E.C., merchant; W. A. McArthur, 
M.P., 18—19, Silk Street, Cripplegate, E.C, merchant; W. F. Pankhurst, 
1,Austin Friars, E.C., stockbroker; F.C. Burnett, 128, Pall Mall, 8.W., navy 
ageot and banker; and A. H. White, 2, Windmill Hill, Hampstead, author and 
journalist. . No initial public issue. he number of directors is not to be less 
than three nor more than’ seven; the first are to be appointed by ~ why 

a 


scribers ; qualification, £500; remuneration, £2,000 per annum and 
the profits, divisible (such share not to exceed £10,0L0 in any year). 


Inland Waterways, Ltd. (75,302). This company was regis- 
tered on November 3rd, with a capital of £15,025 in 15,000 ordinary shares of 
£1 each and 500 adventurers’ shares of 1s. each, to construct, lease or acquire 
canals, rivers, navigations, wharves, ships, worke, buildings, land and con- 
veniences in England, to equip snd work canals by electriéal, steam, horse or 
other power, &c. The first subscribers are:— R. F. Collinge, Hazelcroft, 
Killinghall, Ripley, Yorkshire, electrical engineer, with 1,500 ordinary shares ; 
Lt.-Col. C. J. L. Stuart, 36, Clarges Strees, W., with 1,000 ordinary and 50 
adventurers’ shares; Capt. W. J. Underwood, 15, Brackley Road, Chiswick, W., 
electrical engineer, with’62 adventurers’ shares; L. W. Jenkins, Ulevedon, 
Perry Vale, Forest Hill, S.E., secretary, with 62 adventurers’ shares; 
A. R. Upward, 170, Warwick Gardens, W., lting gi » With 26 
adventurers’ shares; G. Callender, 25, Victoria street, 8.W., civil’ engineer, 
with 500 ordinary shares; and A. Pollock, 27, Ely Place, Holborn, E.C:, 
solicitor, with 225 adventurers’ shares. No initial public issue.. The number 
of directors is not to be less than three nor more than seven; the subscribers 
are to appoint the first; qualification, 250 ordinary or 50 adventurers’ shares. 
Registered office, 23, Queen Victoria Street, E.C. , 


Hindhead and District Electric Light Co., Ltd. (75,361 )— 
This company was registered on November 7th, with a capital of £15,000 in 
£1 shares, to acquire the business carried on by J. Grover at Hindhead, Sarrey, 
and the undertaking authorised by the Hindhead and District Electric Lighting 
Order, 1902, and to carry on business of suppliers of electric light, heat, soun 
and power, electricians, electrical and general engineers,-&e. The first sub- 
scribers are :—J. Grover, 38, Woodberry wn, Finsbury Park, N., builder, 
with 10,000 shares; F. Meen, 29, Gladwell Road, Crouch End, N., accountant, 
with one share; J. Hindsley, 25, Church Crescent, Muswell Hiil, N., builder, 
with one share; B. J. Grover, Dale View, Woodside Park, N., builder, with one 
share; A. Grover, 11, Cecil Court, Charing Cross Road, W-C., surveyor, with one 
share; A. Richardson, 23, Trinder Road, Crouch End, N., gentleman, with one 
share ; and E. Simmonds, 19, Finsbury Circus, E.C., solicitor, with one share. 
No initial public issue. The nuinbert of directors is not tobe than two nér 
more thah five, the first are :—J. Grover (chairman and permanent director), A. 


Electrical Treatment Association, Ltd.) (75;365.)—This com- 
pany was registered on November 8th, with a capital of £2,000 in £1 shares, to 


acquire the goodwill of a system for treating diseases by Glectricity, to treat ' 


rsons medically by electrical method, to adopt an agreement with W.N, 

rough, E. E. Bartlett and C. W. Cox, and to carry on the business of manu. 
factuiers of and dealers in electrical appliances for medical and other pu 
&c. The first subscribers (each with one share) are:—W. N. Brough, south 
John Street, Liverpool, gunpowder merehant; Miss BH. C. Brough, Canning 
Street, Live 1; T, F. Webster, Dwerryhouse Lane, W. Derby, Liverpool, 
cashier; D. P. Maddin, 253, Kensington, Liverpool, clerk; C. Collins, 4, 
Harrington Street, Liverpool, chartered accountant ; H. A. Maw, 4, Harrington 
Street, Live: 1, chartered accountant; and C. Collins, jun., 44, Hertford 
Drive, Liscard, articled clerk. No initial public issue. W.,N. Brough is per- 


mavent managing diréctor; qualification, 100 shares. Registered office, 4, ' 


Harrington Street, Liverpool. 


OFFICIAL RETURNS OF ELECTRICAL. 
COMPANIES. 


A. Reyrolle &-Co., Ltd.: (70,210.) — Electrical appliance 


manufacturers, electricians, electrical engineers,.&c.—A first mortgage de- 


benture, dated October 8th, 1902 (created September 19th), to secure, £2,000, 
charged on the company’s undertaking and 
I » Ce J. Sp ang 


cluding uncalled capital has been registered. 
J. W. B. Pease, bankers, of Newcastle-on-Tyne. 


Meno-rail Portable Railway Co., Ltd. (59,074). — A'memo- 
randum of satisfaction to the extent of ‘£160 
extent of £800 of second debentures, dated April 23rd, 1902, securing respec- 
tively £1,666 13s. 4d. and £5,383 6s, 8d.,has been filed. Amounts previously 
paid off, first debentures, £200; second debentures, £1,200. 


Lewisham and District Electric Supply Co., Ltd. (66,420).— 


of first debentures and ta the: 


A debenture dated July 8th, 1902, to secure an indefinite. amount, and now* 


stamped to cover £6,000, charged on the company’s undertaking and property, 


has been registered. Holders: Blackheath and Greenwich District Blectrio: 


Light Co., Ltd. 


Langdon-Dayies Motor Co., Ltd. (55,830).—Issue on October; 


28rd of £2,000 debentures, part of a series created October 15th, 1902, to secure 
£6,000, charged on the company’s undertaking and Progen peseat and future, 
including uncalled capital. No trust deed. Holders: ‘A. W. Cree, C. E. Cree, 
A. Soames, G. W. 8. Crawley, A. Hartmann, G. Hartmann, and W. Hartmann, 
No previous issue of same series. : 


Halifax and ‘Bermudas Cable Co., Ltd. (28,972). — This 
company’s annual return was filed on September 30th, when the entire capital 
of £50,000 in £5 shares had been taken up. £50,000 considered as paid. ort- 
g2ges and charges: £70,003. 


Woking Electric Supply Co., Ltd. (46,175).—Issue on October 
20th of a debenture for £50, part of a series created November 2nd, 1899, to 
secure £25,000, harged on the undertaking and property, present 
and future, including uncalled capital. No trustees. Total amount pre- 
viously issued of same series: £18,700. 


Renewable Electric Lamp Co., Ltd. (63,144.) — Issue on 
November 4th, of £3,800 debentures, part of a series created August 12th, 1902, 
to secure £5,000, charged on the company’s undertaking and property, present 
and future, including uncalled capital. No trust deed. No previous issue of 
same series, 


SUPPLY STATION ACCOUNTS. 


Tue electricity department accounts of the 
Aberdeen Aberdeen Corporation are made up to July 3ist 
Corpération in each year. The report by Mr. J. A, Bell, the 
“Electricity City electrical engineer, states that the year to the 
Accounts. end of July last was cne of exceptional activity, 
due largely to the new Ferry Hill electricity 
works, and the electrification of the Union Street bridges, Bayview 
and circular routes of tramways. Supply from the new works was 
started on November 4th, 1901, with temporary plant and. buildings, 
while the change-over to the permanent plant has been gradually 
proceeded with since that date, but the Cotton Street works will 
have to do a large shate of this winter’s load. - The present installed 
capacity is, Cotton Street 1,200 xw., and Ferry Hill 1,240 xw. 
Mains have been laid giving over 3 miles of additional frontage, — 


STATEMENT. 
1900-01. 190102. Inc. 


114,508 £167,172 £59,660 
Number of units sold... 1,199,913 1,546,569 346,656 
Gross revenue... £18,941 £28,080 £4,139 
Gross expenditure... £9,550 £547 
Average price per unit sold ... 366d. —°26d, 


One hundred and seventy-two new consumers have been con- 
nected, making 950 in all. Motive power is becoming an important 
source of revenue; 90 new motors aggregating 353 u.p. have been 
connected, 66 being hired from the department, and the total is 216, 
representing 838 u.p. The units sold for motive power in the last 
three years are :— 

1899—1900. 1900—01. 1901—02. 
42,326 units. 67,244 units. 137,486 units, 


Electric heating is also being taken up, the additions representing 
621 Jamps equivalent ; 235 private and the same number of public 
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1900—01. 1901—02, 
Gross Perunit, Gross, Perunit. Inc. 
Bale of energy «+ oe £18,236 3°66d. £21,915 — ‘26d. 


Sale of lamps and hire o 04a. — 08d. 
on public’ har- 625 “12d. 570 ‘09d: + -08d. 

bour lamps. 7 
Sundry guarantees, 01a. % — 


5 Gross revenue ... £18,941 3°79d. £28,080 3°58d. —-2i1d. 


. The costs have been considerably improved, and each item shows 
a reduction, with the solitary exception of rent, rates, &c.,’a matter 
over which the engineer has no control. The reduction in cost has 
made it possible to suggest a lower price for the supply charges, 
and the recommendation made was to reduce the “ follow-on” rate 
(after 6d. for the fir-t hour) to 24d. per unit. 


Cost oF PropvcTIon. 
1900—01. 1901—02. 
Gross. Per unit. Gross, Perunit, Inc. 
Goal... £4,698 ‘94d. £4,233 *66d. —°28d. 
Pil, waste, water, andengine} 384 074. “O74, ‘00d. 


room stores. 
meurre: 
generation and 1,146 23d. 1,445 — ‘01d. 
® tion. 
d maintenan f 
engines _ 1,287 ‘25d. 1,237 °19d. — “06d. 


! bouers, &c. 


Works costs... ... £7,4651°49d. £7,335 1°14d. —°35d. 
Rent, ratesand taxes 797 ‘16d. 1,882 + 
of 
Beer, py 430 ‘09d. 485 — ‘01d. 


charges, stationery and 
rinting, law charges and 
surance. 


sia, com.) 305 06d. 392 “06d. —O0d. 


General establishment 
553 ‘lid. 503 —-03d. 


pensation, &c, j 


Total costs £9,550 191d. £10,097 1°57d, —“34d. 


The fall in the price of coal enabled over a third of a million 
extra units to be sold with an increase of only £547 in the gross 
costs, as the revenue obtained from the increased sales amounted to 
no lessthan £4,139, notwithstanding the fall in the average price 
received of over 3d.; the gross profit rose by £3,592 from £9,391 to 
£12,983. Of this £2,508 was taken up by increase in the financial 
charges, leaving £1,084 to swell the profits. Depreciation allow- 
ances were given an additional £553, and the reserve fund £531. 
These figures are very satisfactory, but a large proportion of the 
new capital expenditure during the current year will be 
unremunerative, and the standing charges, therefore, for interest, 
depreciation and sinking fund will be largely increased without a 
proportionate increase in revenue unless the reduced charges act as 
an incentive for a considerable number of new customers to come on 
the mains. ‘ 


Prorit StaTHMENT. 
1900—01. 1901—02, 


Sinking fund for repayments .. ..  .. 1,707 2,290 

et profit carried to depreciation account... 2,673 3,226 
»» reserve fund 2,169 2,700 


Gross profit £9391 £12,983 


CITY NOTES. 


Cape Electric Tramways, Ltd. 


Str Cuartes Evan Smirn presided at Winchester House, E.C., 
on Wednesday morning over the sixth ordinary general meeting of 
the above company, and, in moving the adoption of the report, said 
the board had again to congratulate the shareholders on the satis- 
factory result of the operations of the company. Both the traffic 
teturns and the financial results showed a steady and continuous 
increase from the time that the company was first incorporated. 
For the year ending June 30tb, 1901, they carried over two millions 
more passengers than in the preceding 12 months, and now again 
for the year under review they registered an increase of 2,083,902 
passengers in excess of those carried in 1900—1901. Last year the 
profit and loss account, after making provision for debenture 
interest, showed a net balance to credit of £75,922, and 
this year the net balance to credit under the same con- 
dition was £81,498. This, with £15,341 odd brought. for- 
Ward made a total net profit of £96,840. From that sum the 
directors had in the past 12 months paid the shareholders 16 per 
cent. represented by three interim dividends, the total aggregate of 


‘ which amounted to £72,800, but it must be borne in mind that of 


this 16 per'cent., 4 per cent. was really earned during the preceding 
financial year. , From the operations of .1901—02 a dividend of 12 
per cenf. had been paid up to the present time. .The directors had 
also placed £8,000 to the credit of that. reserve fund, which now 
amounted to £56,000. This Jeft a balance of profit of £16,040 to be 
carried forward. He was glad to say that the measures he 
mentioned at the last meeting for the completion of the plant, for 
the placing of the power house in a condition adequate to meet the 
requirements of the service, and the provision of fresh 
rolling stock, had been almost completed. The directors 
believed now that every legitimate demand of the public could be 
dealt with in such a manner as to afford no ground for complaint, 
and they trusted that the discontent which, under the stress of wr 
peculiar circumstances was felt at the beginning of last year wi 
regard to the overcrowding of cars, would not recur through any 
fault of the company. In Port Elizabeth the Humewood extension 
had been completed, and would be presentiy in working order, and 
the board had recently sanctioned a further expenditure in con- 
nection with the power house at Port Elizabeth, thus furnishing it 
with fresh power, calculated to meet all immediate requirements, 
Last year he told them that, although formal sanction for the dock’s 
line extension bad been ed, the final permission to commence 
work had not been received, although they hoped to have commenced 
work almost immediately. These hopés, he regretted to say, had 
not been realised for reasons not clear to the board; the Cape Town 
Municipality and the Harbour Board had not been able to arrive 
at any decision in this important matter, and until that harmony of 
action was attained by those bodies, the company was powerless to’ 
act. While the board were willing, with due regard to the share- 
holders’ interests to meet legitimate demands for further extensions, 
yet they had to consider such proposals with great care and caution. 
There was naturally; a disposition amongst those who had large 
private interests in Cape Town to seek for such tramway extensions as 
would accentuate the value of those interests, but those 
extensions were naturally expensive, and the question had 
to be studied by the board in the light of the effect 
they might have upon the working of the whole system, 
and further with regard to the length of the concession which 
the municipality might be willing to grant, which was a very 
important matter. At present the company had no reason to be 
dissatisfied with the results of its working, and the board had 
necessarily to satisfy themselves that fresh demands for extensions 
are not only legitimately based on the real requirements of the 
public, but also that they could be fairly and safely met with due 
regard to the shareholders’ interests. It was, no doubt, with satis- 
faction they would have. noticed that the important litigation 
between the company and the Eastern Telegraph Co. had been 
terminated by a unanimous decision in the company’s favour in the 
matter of the appeal heard by the Privy Council in April. The 
decision given was of the greatest importance to all tramway com- 
panies as being certain to afford a testcase by which any future suits 
of this character will be decided, and it had given special satisfac- 
tion to the directors, as they endeavoured by every possible means 
to. come to; a friendly understanding with their opponents,. 
and so avoid the litigation. The board had determined upon the 
further immediate distribution of a 3 per cent. interim dividend, 
which would take. the form of a bonus. This would make with 
former dividends 55 per cent. paid on the capital. In announcing 
the dividend, however, he was requested by the board to repeat a 
warning which he ventured to say last year as to the inadvisability 
of regarding this high rate of interest as certain of continuance. As 
he then stated they would be wrong to encourage the belief that the 
company would always find itself ia a position to retain this high 
rate of interest, although he need hardly say that the directors 
would use their best efforts to do all that was possible in this 
direction. 
Mr. L, BrermEzyEeR seconded the motion, and the report was 
adopted. 


Eastern Extension, Australasia and China 


Telegraph Co, 

Tue report for the half-year ended June 30th last, to be submitted 
to the meeting on the 19th inst., states that the gross receipts have 
amounted during that period to. £283,856, against £346,336 for the. 


‘ corresponding half-year of 1901. The latter figures, however, in- 


cluded about £23,000 for revenue derived: from exceptional sources ; 
consequently the actual decrease in traffic receipts amounted to 
about £40,000, and is chiefly due to reductions of tariff which have 
not yet resulted in any substantial increase of traffic. The working 
expenses, including £27,490 for maintenance of cables, sbsorb £121,238, 
against £115,781 for the corresponding period of 1901, leaving a 
balance of £162,618. From this is deducted £7,692 for income-tax, 
and 46,400 for interest on debenture stock, leaving £148,526 as the 
net protit for the half-year. Two quarterly interim dividends of 1} 
per cent. each, amounting to £75,000, have been paid for the half- 
year, leaving a balance of £73,526 to be carried forward. The 
laying of the British Pacific cable between Canada and Australia 
has.recently been completed, and the cable is expected to be opened 
for traffic before the end of the current year. Since the close of the 
half-year the company has contracted to supply and lay, on account 
of the Netherlands Government, a submarine cable between 
Balikpapan, in the island of Borneo, and Kwandang and Menado, 
in the island of Celebes. The cable has been manufactured by the 
Télegraph Construction and Maintenance Co., and will be conveyed 
to its destination and laid by the two repairing steamers now being 
constructed for the company on the Tyne. ‘hese steamers weie 
successfully launched a few weeks ago and are rapidly approaching 
completion, 
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Blackpool Electric Trams (South), Ltd. 


Tux Financial News says that on November 8th an informal 
meeting of the preference and ordinary shareholders of this 
company was held at Manchester, Mr. Guthrie (Liverpool) presid- 
ing. The notice convening the meeting stated that an explanation 
would be given as to the present position and prospects of the com- 
pany, and went on :— 

The present directors and other officers were appointed four weeks ago, as 
the result of an effort on the part of some gentlemen interested in the com- 
pany’s debenture stock, whose desire was to save the position of the company, 
and as far as possible ensure that its objects should be carried into effect and 
without further delay. The Electric Tramways Construction and Maintenance 
Co, Ltd., (from whom the present sharebolders derived their shares by pur- 
chase) have now ceased to = associated with the management of your com- 
pany. Acontract to carry out the actual work of converting the line into 
electric traction, and equipping the same, has been negotiated and app-oved of 
by the trustees for the debenture holders, and executed and exctanged, and 
sufficient money has been appropriated to cover the cost of such conversion and 
equipment. In reply to numerous inquiries with respect to the dividend on the 
company’s preference shares, I [Mr. A. Findlay, the secretary] am instructed 
to remind those preference shareholders who purchased their preference 
sheres from the Electric Tramways Construction and Maintenance Co., Ltd, 
on the basis of the puarantee given by the kh lectric Tramways Construction and 
Maintenance Co., Ltd., in the prospectus dated July 26th, 1901, where the 
Electric Tramways Construction and Maintenance Co., Ltd., offered such pre- 
ference shares for sale, that this company is, of course, in no way responsible 
for that guarantee. 

The Cuareman said the old board of directors had resigned, and 
the present board consisted, pro tem., of himself and Mr. Hall 
Neale, of Liverpool. He (Mr. Guthrie) and his colleague had 
assumed office for the purpose of doing the best they could for the 
shareholders under the present circumstances. 

Mr, RorHERForD said that he and Mr. Harmood Banner, on the 
3rd of last month, got an agreement made between the company 
and the Electric Tramways Construction Co., Ltd, under which 
their (the Blackpool Electric Tramway South) company got posses- 
sion of the undertaking, got clothed with the legal position, and in a 
position to appoint somebody to manage the company who had 
nothing to do with the Electric Tramways Constructien Co. They 
had negotiated and made a contract for the making of the line. 
The work was now actually in progress, and the money to pay for 
it was in the bank. The total amount of the contract for construc- 
tion was £104,000, and an engineer had been appointed to see that 
the work was properly carried out in accordance with the Act of 
Parliament, and upon the most modern and improved system. 

A long discussion ensued, in the course of which a SHaREHOLDER 
gaid that they had come there very excited, but having heard Mr. 
Ratherford’s statement, their excitement had subsided. 

Other ‘shareholders eapressed their satisfaction with the action 
af Mr. Rutherford and the directors, anda vote of thanks was passed 
to these gentlemen. 


West India and Panama Telegraph Co. 


Tux directors report for the half-year ended June 30th, 1902, to be 
submitted to the meeting on November 19th, reads as follows :— 


The directors submit the accounts for the six months ended June 30th, 1902. 
The amount to credit of revenue is £28,970 17s, 9d., sgainst £29,145 13s. 5d. for 
the corresponding half-year of 1901. The expenses have been £22,399 15s. 4d., 
against £21,277 Js. 2d., leaving a balance of £6,571 2s. 5d., to which is added 
£2516 Os. 6d. interest on investments, and £4,079 lis. 9$d., brought from last 
account, making a total of £13,166 17s. Sd., with which it is proposed to deal as 
follows :— 

Payment of 6s. per share on account of arrears of — 


on the first erence . £1038 18 0 
£13,166 17 8 


This will leave in arrear the dividend on the first preference shares for the 
six months ended June 30th, and two years’ dividend to the same date on the 
second preference shares. At the Jast general meeting the shareholders were 
informed of the destruction of the company’s repairing steamer Grappler, with all 
hands, by the eruption of Mont Pelée; Martinique, on May 8th. Steps were at 
once taken to obtain another vessel temporarily, and on May 29th the directors 
succeeded in chartering the ss. Newington, and hiring cable machinery and tanks 
for her. Contracts for the supply of 83 knots of cable were made to replace part 
Of the cable lostin the Grappler; all the necessary equipment for a cable 
ship having been purchased, the Newington sailed from London for the West 
Indies on 5 ners 14th, with an efficient cable staffon board. Since her arrival 
she has been engaged in repairing various broken sections, smong them being the 
cable between St. Lucia and St. Vincent, the repair of which restored through 
communication to all stations except Martinique. This section was, however, 
iuterrupted two days arp aes off the coast of St. Vincent, by renewed 
volcanic disturb and a part of the new length just laid was picked upin 
& very mangied condition. Further repairing operations have, therefore, been 
suspended for the present off the coastsof St. Vincent and Martinique. The 


are Faye to report that through communication has again been - 


restored by the repair of the St. Lucia—Grenada section. This was only 
effected under extremely éiffcult conditions, as the cable bad to be grappled 
for and lifted from a depth of no less than two miles of water. A contract has 
been entered into with Messrs. Napier & Miller, of Yoker, Gla:gow, for building 
anew repairing steamer, to be delivered not iater than May 3ist next. 
accordance with the resolution of the shareholders at the last general meeting, 
adonation of £500 has been made to the fund for the relief of the dependents of 
those lost in the -Groppler and of the steff who perished at St. Pierre. By 
circular letter, dated July 2ist, the sharcholders were informed that the House 
of Lords had dismissed this company’s sppeal, delivering final judgment in 
favour of the Cubs Submarine Telegraph Co., thus ending the litigation 
between the two companies. The directors regret to report that, owiog to con- 
tinned ill-health, Mr. Andrews has been compeiied to resign the chairmanship 
of the board. Mr. Kingsford has been elected in his place. Mr. von Chanvin, 
baving resigned his position as rerresentative of the international Ocean Tele- 
Co., was unable any longer to act as a director nominated by that com- 
7- The board being desirous that the company sheuld continue to bave the 
fit of his services have elected him a director. The International 
Telegraph Co. bare nominated Mr. 
von Chauvin as their nominee, and be thas been duly e to a seat on the 


Prespectus.—The British Electric Traction Co., Ltd; 
has been offering (through the Electric and General Investment 
Co.) 7500 6 per cent. £10 cumulative preférence shares at £12 

per chase. The list of applications was to close yesterday. The 
Object of the issue is to provide capital for extensions of tbe various 
tramway undertakings in which the company is interested. 


STOCKS AND SHARES. 


Wednesday Evening, 
Taxx of “ Tubes” is everywhere in the air. In the metropolis the 


subject divides popular attention with the sensational criminal] 
cases of the day, and the Stock Exchange seems almost at a loss to 
know in which direction to move railway stocks of all kinds in 
face of the mysterious probabilities which the problem of fresh 
communication presents. That the Morgan party will consent to 
lie down like a lamb under their recent check nobody imagines. 
the question is, in what new direction may the next outbreak of their 
energies be expected ? And now that the London County Council, 
backed by the cartoons of Punch, has entered the arena in all the 
panoply of practical competition, a new set of conditions has arisen 
which already finds reflection in a drop in Central London prices, 
despite the strength displayed by the rest of the home railway 
market. 

Waterloo and City stock has again advanced, marking a two- 


- point rise upon the much better tendency in this department 


generally. It is felt that the recent additions to the South-Western 
directorate are by no means allowing grass to grow under the com- 
pany’s metals, and hopes are already expressed that more attention 
may be hoped for by the passeagers using the line, which policy, it 
may be noted, tends indirectly: to bring the stock into favour, 80 
long as the expenses are carefully watched. Besides this, the 
market is bare of stock. But Central London Ordinary, Preferred 
and Deferred have all relapsed upon fresh fears as to municipal 
competition, and again the three stocks are in line as regards their 
quotations. City and South London has gained a point, the steady 
progress made by the company bringing fresh buyers into the market, 
Great Northern and City Preferred “A” shares do not budge from 
£8, while Metropolitan and District stocks are dull at 82 and 37 
respectively. 

The recent selling of British Electric Traction shares, to which 
attention has ‘been drawn durirg the past week or two, is now 
explained by the issue of a fresh lot of Preference shares at 
£12apiece. Since the quotation for the existing issue is only about 
5s. higher, there is not much to “ go for” from the point of view of 
the stag, but while the shares partake of the nature of a speculative 
investment, they appear good enough for those who are not averse 
to an industrial risk. The rebuff which Birmingham has just 
administered to the- Industrial Freedom League comes at a rather 
awkward moment for the British Electric Traction Co., the relations 
of the two concerns being, of course, very much bound up together, 
but half the new Preference are underwritten (at the handsome 
commission of 10s. per share), and there can be little doubt as to the 
snecess of the issue. 

In the electric supply section Charing Cross Preference are 
2 down, but the City Undertaking shares keep firm about 5. County 
of London Debenture has lost 1 per cent., but a few buyers of 
Notting Hill shares found the market somewhat short, and the 
price has been put up 10s. No premium beyond that of the issue 
price is so far established on the new Blackheath and Greenwich 
Preference shares. 

One more Lawsonian failure. The British Electric Street Tramways, 
Ltd, which was one of the products of Mr. Harry J. Lawson's 
prolific brain, summoned a meeting of shareholders for November 
8th, in order to submit a resolution for voluntary winding-up. The 
company has been in existence for about two years, and its success 
in doing nothing at all for its shareholders must be a matter for 
admiration to all except the unhappy proprietors themselves. 

Anglo-American Telegraph stocks came down with Yankees early 
in the week, the shake-out in American rails scaring the bulls of 
Anglo Deferred stock, and imparting an unsettled state to the 
market generally. There is no change to report in the Far East 
group, the “China” statement being regarded as fairly good con- 
sidering the tariff reduction, from which no substantial increase of 
business has at present resulted. This, of course, isa matter of time. 
There is a certain amount of business passing in National Tele- 
phone stock, and the row royal at Tunbridge Wells over the pro- 
posal to sell the municipal telephones to the company has beer 
received with indifference by the market, 

Britis: Insulated and Helsby rg Ltd.—the title seems long, 
even to clumsiness—are down 3, but Brash have firmed up a frac- 
tion at 3. Henley’s and Callender’s are unaltered on the week. 
The British Aluminium Co, is proposing to raise £10,000 in front 
of the present Debentures, but no change has been made in the 
quotation for the latter, which, for some time past, have scarcely 
been mentioned in the market. 


~ Stock Exchange Netice.—Application has been made 
to the Committee to allow the fo wing to be quoted in the 
Official List :—Havana Electric Railway Co.—$7,500,000 5 per 
cent. consolidated mortgage 50-year gold ‘\euks of $1,000 each. 
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SHARE LIST OF ELECTRICAL COMPANIES. 


vening, 
olis the 
rimi 
eae TELEGRAPH AND TELEPHONE COMPANIES. 
tinds in 
Stock Business done 
f fresh Present NAME or. | Dividends for the last Closing ented 
sent to Issue three years. Nov. 5th. ‘ov. 12th. 
of their 1999. | 1900. | 1901. Highest 
Youncil, 67,100. | African Direct Telegraph, 4 % Debs. 98 —102 98 —102 
25,000 | Amazon Telegraph Co.’s shares, Nos. 1 to 25,000 44 44 
arisen 8,105,580 | Do. do. do. 6% ee | 98 — 95 954 
railway 44,000 | Chili Telephone, Nos.1to 44,000... 5'14% | 5% | 5% 4 a3— -43 
way 13,338,300$ | Commercial Cable Tl ]g10 | 8% | 8% | 8% | 178 —188 178 —188 se 
men 2,98 irect pani Telegrap 5 4 4% 
t 6,000 Do. do. 10 % Cum. Pref, od 5 8 i— 8 
Vestern 60,7101 | Direct United States Cable 20 | 34% | 34% | 84% | 103-11 10}— 11 103 
com- 96,300 | Direct West India Cable, Reg. Deb., within Nos. tol 200, Red. | 100 100 —103 100 —103 
: 4,000,000 | Eastern Telegraph, Ord. S e .. | Stock | 7% | 7% | 7% | 1253-125 124 —129 126 
tention 1,955,565 Do. Prete Stock - 92 89 — 92 91 
licy, it 1,534,645 Do. Mort. Deb. Stock Red. we .. | Stock ‘2 we Zs 104 —107 xd | 104 —107 106 
icy, 300,000 | Eastern Extension, and China Telegraph .. 10 71% 171% 12 ~- 124 12 — 123 
rour, 80 Do. 4% Deb. Stock Stock | .. 107 —110 107 —110 107, 
800,000 | Hastern & South African Tele., 4% Mt. Db., Nos. 1 to 3,000, red. 1909 | 100 54% 99 —102 99 —102 
is, the Do. do. Reg. Mort. Debs. (ifauritius Sub. )1to 8,000 | 1 99 99 % 
‘elegraph an y xi 
nicipal 150,000 | Great Northern Telegraph, of Copenhag 10° | 128% | 15% | 15% 27 — 28 27 — 28 28 
is their 70,000 { Halifax and Bermudas Cable, 44 % Ist. Mort. ia } 100 = nA 100 —108 100 —103 snes 
steady 17,000 | Indo-European Telegraph 2 |10% | 10% | 10% 88 — 42 xd 41 
100,0001 | London Platino-Brazilian Telegraph, 6 % Debs. . 101 —105 101 —105 
narket, 72,680 | Montevideo Telephone, Ltd., Ord. Nos. 1 to 72,680 1 24% 4 
e from 86,492 Do. do. T to 86,498 Digs 1 5 1 1 
1,983,383 | National Telephone, Pref. Stock. nk wis a 5% | 5% | 92—94 92 — 94 933 
and 37 1,966,667 Do. 60 | 64xd | 56 — 58 58 — 60 38 
15,000 Do, 6% | 6% | 6 1 124 
15,000 Do. do. 6 % Cum. 2nd Pref. os 10 6% 6% 6 11 1 11 
which 250,000 | Do. do. 5% Non-cum. 8rd. Pref., 1 to 250,000 5 15% | 5% 5 
2,000,0001 Do, do. 34 Deb. Stock Red. ke .. | Stock | 84% 34 34 95 — 98 95 — 98 96 
is Now 600, Do, do. Deb, Stock Red. .. | 100 re 4 4% | 102 —106 101 —105 108 
res at 171,504 | Oriental Telephone el Elee. Nos. 1 to 171 7504, aly paid Z 5% 6 6% 1 xd 71 . 
100,0002 | Pacific and European Tel., 4 Debs., to 1,000 .. | 100 99 —102 99 —102 
about 11,839 | Reuter’s .. 8 6% | 5% 1 5% Th 
iew of 8,303 | Submarine Cables Trust .. | Cert. 110 —120 110 —120 
ulative 40,000 Do. 5 % Cum. Pref., Nos, 1 to 5 F 5 
179,9471 Do. 5% Debs. .. ~ .. | Stock 102 —105 102 —105 
averse 15,609 | West African Telegraph, Shares... 8— 4 — 4 
just 30,008 | West Coast of 1 to 30,000 and 53, 001 to 68, 3,008 24 O— 2? 
150,0001 Do. Debs., 1 to 1,500 guar. by Braz. Bub. Tel. 100 ze a. as 98 —101 98 —101 100 
rather 267,930 | Western Telegraph, Lia, Nos. 1 to 207,930 on 1 | 7% |7% | 7% 124— 12 114— 12 113 
lations 75,0001 10. do, Debs. 2nd series, 1006 .. | 100 ee 102 —105 102 —105 
400,000 % Deb. Stock Red. 99 —102 99 —102 1013 
yether, 88,321 West India and Panama 10 8% 4% 4 
34,563 “Do. do. do. 6% Cum. 1st Pref. | (10 5 Bt 
mie 4,669 Do. do. do. 6% Cum. 2nd'Pref. 3— 4 
to the 80,0002 Do. do. . do. 5 % Debs., Nos. 1 to 1, 800° 100 100 «6108 100 —103 
are 
Younty ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
ers of 
nd the 20,000 | British Aluminium 7 % Cum. Pret. | 58% 
> issue do, 5% Ist Mort. Deb. Btock Red. és va 9% — 8 
nwich 100,000 | Do. do. 6% © | iit | 124" | 
600,0001 Do. 5% Perpetual Btock .. | Stock ee 124 —127 | 124 —127 16 
100,000 British Wire Ord. .. «4 5 20% 15% | 10% 8} 8 
ways, 100,000 Do, 6 % Cum 5 6 6 
50,000 | Do. 44% Ist itor. 108 —106 103 —106 
50,000 Browett, Lindley & Co, (1899), O Be £1 | 8% 18s. to 15s. | 13s. to 15s. 
ember 50,000 Do. 0% .. | 166tolTs. | 16/6 to 17s. 
The 105,781 Electrical Ord., 1 to 105,731 . 2 54% | Nil | + 1 if 
150,000 Do. Non-cum. 6 Pref. 2 6 6% |. +1 1— 1 lk 
125,0001 Do. % Perp. Deb. Stock ..|Stock| .. | | 200— | 100 —108 ie 
125,0001 Do. Deb. Btock 93 — 98 | 94 — 99 
90,0001 | ~ Do. Ist itor. Deb. Stock Red, | Stock | | 10 109 —113 
early 1,860,014 | Central Railway, Ord. Stoc' | Stock 4 | 108 106 —109 107 
ils of 494,093 Do. do. 4% Pref. | Stock | ; 4 | 107 —110 | 106 —109 1 “3 
8 494,993 Do. do. Def. ee ys .. | Stock 4 108 —111 | 106 —109 1083 
o the 1,330,000 | City and South London Railway .. és | Stock | 1 | 2 
East 85,000 & Co., SUR Debi, 3 | 8 he | 2." 2-2 23 
100,001 | { to 11,000 of £50 resi 101 —106 % | 101 —106 % 
99,261 | Edison & Swan United Elec. Light, “A” shares, £8 paid, 1 to 99, ast 5 | 6%) af 
se of 17,139 Do. do. “A” shares, 01—017,139 . . 5 6% % 1 3 
time. 344,028 Do, 4% Deb. Stock Red. 100 Ra u— 
100,0002 Do. all pa. 100 71 — 82 — 
Tele- 112,100 | Electric Construction, 1 112,100 2 6% | 6% | 6% 2 
31,390 Do. do. Pref., 1 to 31,390 2 oe 23 
35,000 en. we T.) Te orks, | | | 
ong, 48,050 44 Mort. Deb, Stock $e .. | Stock sip toll 109 —113 109 —113 
frac- 50,000 India-Rubber, & Telegraph Works 10 10% | 10% 203— 214 213 
veek. 300,0001 Do. do. do, 4% Ist t Mort. Deb. 100 .. | 100 —108 99 —102 
front 37,500 tLiverpool Overhead 1 Railway, Ord. . 10 14% 
10,000 |t 1 1 | 
1 the 7,500 | Parker vThomas), Ord., Nos. lto 10 | 144—- 1 14 1 
rcely §Rosling & Fynn 6 % Cum. Pref. £1 @ 19/0 to 
87,850 | Telegraph and 12 13 % | 17% 20% 87 40 37 — 40 3 i 
150,0001 Do, 4% Deb, Bas. ‘Nos. i to 1,600 Red, 1900 100 ae oe 102 —106 108 —106 104 ia 
0001 | Waterloo & City po Ord, Stock 100 3 % | $% 83% 91 — 94 98 — 96 i 
a 
otations on Liverpool Stock Exchange. t Unless otherwise stated all shares are paid, ; 
§ From Bradford Share List. { From Man Share List, 
LATEST ‘PROCURABLE QUOTATIONS OF ‘SECURITIES NOT OFFICIALLY QuorED. 
Consolidated Telephone Construction and Maintenance, A,—y)- | 0 Ashton, and Hyde Electric (£10 Ord., 18—14, q 
National Eleotric Pree Wiring, Do. do. 


Bank rate of discount 4 per cent. (October 2nd, 1902). 
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SHARE LIST OF ELECTRICAL COMPANIES (continued).—ELECTRICITY SUPPLY COMPANIES, 


Present Stock | Dividends for the Cloning Closing — | Business done 
: NAME. or Quotations uotations week @ 
Share. last three years. 5th. ov. 12th. Nov. 
> 1899. | 1900. ; 1901. Highest.| Lowest, 
100,000 | Blackheath and Greenwich Electric Light,-Ord.. 1 
100,000 1st Deb. Stock, Prov. Certs. 100 106 —109 106 --i09 
20,000 Brompton & Kensington Light Sup. Ora 1 to 20,000 5 6% 6% 8% l 1 1 
50000 Charing Cr Strand Blosteicity Suppl 1% Bret 9% | 9% | 109 
4 oss and Stran ectrici y Supply 10 _ “9— | 
70,000 Do. do. do. 44% Cum, Pref... 5 6 | 
40,000 Do. do. “ City Undertaking” % Cum. Pref. | a) 
250,000 4% Deb. Stock Red. ae 100 2 ep 105 —107 105 —107 1064 | 106 
44,436 *Chelsea Electricity Oras 5 -| 6% | 54% | 4% 
150,0001 Do. do. % Deb. Stock ‘Red. . | Stock 109 —112 109 —112 
70,595 | City of London Electric Lighting, Ord. 40,001—-110,595 = 10 4% 0% 5% 10 — lt 10 — ll ped Bec 
40,000 Do. 6 % Cum. Pref., 1 to 40,000 10 | 6% | 6% 2 134— 144 1343— 14} 183 |. 5, 
400,001 Do, 5 % Deb. Stock, Scrip. (iss. at 115) all paid .- 123 — 123 —198 
300,000 Do. 44% 2nd Deb. Stock, Prov. Certs., all paid .. 100 ae Se fe 104 —107 104 —107 1053 | 
40,000 | County of London & Brush Prov. Electric Lighting, Ord. 1— 40,000. . 10 4 4% 4% 8h oe) ae 
20,000 Do. do. do. 6 % Pref., 40,001—60,000. . 10 6 & 6%. se 114— 12 114— 123 ieee 
400,000/ Do. do. 44% Deb. Stock, Prov. Certs. all paid) Red | .. 110 —113 109 —112 1114 
50,000 | Edmundson’s Electric Corporation, Ord. 5 6% 1% 1% 6 — 6 — 
30,000 do. 6 % Cum. Pref. 6 — 6 — 6 
140,000 do. 44% Ist Mort. Deb. Stock 100 107 —110 107° —110 ant 
21,000 and Knightsbridge Electric, Ord. 11% 112% |10% 10 — 1 10 — il 103 
90,000 0. 4% Debenture Stock Stock és 101 —104 101 —104 a oe 
110,000 ondon Electric Suppty Limited, Ord. .. 3 ee 13—. 1 2: 
49,840 do. 6 % Pr 5 4p 4 5k 
do. do, 1st Mort. Deb: Stock Red — % — 99 — 9 
etropo! itan ectric Supp tol 0 5 1 1 163 16 
220,0001 Do. do. 44% Ist Mort. Deb. Stock a 110 110 
250,0001 D do. % Mort. Deb, Stock Red : Stock —102 99 —102 sf S 
10,852 | Notting Hill Electric Lighting 10 1 14 14— 15 
40,000 | St. James’ and Pall Mall Electric Light, Ord. 5 | 144% | 144% | 144% 144— 1 144— 154 153,| MA 
20,000 Do. do. do. 1% Pref. 20,081 to 40,080 ey | 
150,0001 Do. do. do. 34% Deb. Stock Red... 100 98 —101 98 —101 eee ef 
12,000 Smithfield Markets Electric Supply, Ord.... 5 13— 24 13— 23 
uth London Electricity uppl y; 2 3 
, estminster notte Supp y, Or 5 1 1049 104 iii 114— 12 lig | «i 
28.141 Do. 5 % Cum. Pref. 5 D>... 65 | 
to Founders Shares. t Unless stated all are fully paid. 
MARKET QUOTATIONS, Wednesday, November 12th, 
. CHEMICALS, &c. | This week. | Last week. {Inc. or Dec.| METALS, &c. (continued). | 'Phis week. | Last week.|Inc. or Dee, 
a Acid, per cwt. | 5/- 5/- | g Sheet per ton £67 £67 
a ,, Nitric . per cwt. 22/- 22/- g Rod . per ton £67 £67 | 
a ,, Oxalic per cwt. 82)- 82/- e (Electrolytic) Bars per ton £65 £65 
a _,, Sulphuric per cwt. | 5/6 5/6 e Sheets per ton | £74 | £74 
a Ammoniac, Sal per cwt. | 42/- 42/- { | -€ Rod per ton | £65 £65 
a Ammonia, Mariate (erystal) perton £33 ; £38810 | e H.C, Wire per Ib. Tid. Tid. | 
a perton | £30 £30 | Ebonite Roa ” per Ib. 
a Bleaching powder . perton £410 | £410 | | va Sheet... per Ib. 5/- 5/- | “4 
a Bisulphide of Carbon per ton £15 | £15 | | #« German Silver Wire ~ per lb. 1/44 1/44 “ 
a Borax . per ton £13 £13 { h Gutta-percha fine .. me per Ib. - 8/- | : 
Bensole (90%) per gal. | q/- q/- | | h India-rubber, Para fine .. per Ib. 8/2 to 3/5 | 3/14 to 3/44) ine 
a = (50/90 %) .. per gal 5/6 5/6 | 4@ Iron, Charcoal Sheets per ton £18 | 
a pint Sulphate .. we .. perton | £19 | £19 | «@ ,, Pig (Cleveland warrants) | per ton 50/11 51/ 44d. dec. 
a Lead, Nitrate -. perton | £24 £24 | ,, Forgings, according tosize per ton! From £11 | From £11 | 
White Sugar per ton £381 £31 | ,, Serap, heavy per ton! 47/6 to 50/- 47/6 to 50/- 
a Methylated Spirit . per 2) | 101 | 
a Naphtha, Solvent (90% at 160° C). per gal, | 5/6 ' 58 q Lead, English Ingot per ton | i to £11 fll } dec, 
a Potash, Bichromate, in casks .. perlb. | 3d. } é 7] ms Sheet per ton | £13 £13 
a og Caustic (75/80%). . per ton | £24 | Manganin Wire No. 28 .. per Ib, 8/- 8/- | 
a Bisulphate per ton | £85 | £35 | g Mereu rbot., £8 15 £8 15 | 
a Shellac - v2 per cwt. 130/- | 130/- | d Mica (in original cases) small . per lb. | 3d. to 9d 8d. to 9d. 
a Sulphate of Magnesia perton £410 | £410 ium per lb. | 1/9 to2/9 | 1/9 to 2/9 
a Sulphur, Sublimed Flowers per ton | £6 | £6 | Rey ores » large .. per Ib. 8/8 to 7/3 | 3/3 to 7/3 
a Recovered a per ton | £510 £6510 | | p Phosphor Bronze, plain castings per lb. | 114d. to 1/2) 114d. to 1/2 
a Lump... per ton | £5 | £5 | | p rolled bars & rods per Ib. 1/- to 1/8 1/- to 1/8 
a Soda. Caustic (white perton £10 15 £10 15 | p », -Strip&sheet perlb. | From 1/2 | From 1/2 
a ,, Crystals per ton £3 £3 o Platinum per oz, £4 £4 
a ,, Bichromate, ‘casks... per Ib, 24d. 2hd. p Silicium Bronze Wire per Ib. 9d. to 1/- 9d. to 1/- 
i Stee , Magnet, ace n per ton £58 | 
METALS, &c. in bar From £15 | o £40 
Tin, Block rton| {2118 £190 10 £210s, dee 
Aluminium Ingots, intonlots.. perton £148 | £148 to £119 |to £12110) 
b Wire, in ton lots per ton £2244 | per Ib. 1/6 1/6 
b Sheet, in ton lots .. perton | £191 ~ =~ £191 | m 4 Wire, Nos. 1 to 16. per tb, 1/64 1/63 
p Babbitt’ smetalingots . perton £40 to £130) £40 to £120 | p White Anti-frietion Metals— 
. Brass (rolled metal 2” to 12) basis perlb. | 63d. | r | “White Ant” brand per ton | £36 to £60 | £36 to £60 
,, Tube (brazed) perlb. | eid. | d. | Yarns, 2/10s Grey Cotton, on per Ib. Td. Td 
» (solid drawn) perlb. | ji » 6le a. Flax . per Ib 4 
ire, basis. . perlb. | | | 10 Ibs. Russian per lb. 443d. 
: Copper Tubes (brazed) per Ib. | . | | J  » 10 lbs. Russian, single .. per Ib, 44d. 
(solid drawn) per lb. 2 | j 3, Ibs. Jute rove rton| £1111 £1111 
: Copper Bars (best selected perton | £67 £67 | ae | k Zinc, Sh’t (Vieille Montagne bnd. ) per ton 23, } 


a | Beatin. G. Boor & Co. 
b The British Aluminium Co., Ltd. 


t India-Rubber, G. P. pad Teleg. Wathe 


k Meats. “Moris Ashby, Limited. 


m Messrs. W. T. Glover & Co., Ltd. 


8 . g Messrs. James & Shakspeare. [Co., Ltd. 
pee ar ya ¢ Messrs. Thos. Bolton & Sons., Ltd. —— 4 Messrs. Edward Till & Co. | ———— 4 Messrs. P. Ormiston & Sons. 
sop Y | d Messrs. F. Wiggins & Sons. supp Y | & Messrs. Bolling & Lowe. supp o Messrs. Johnson, Matthey & Co., Ltd. 
e Messrs. Frederick Smith & Co. j Messrs. Walter H. Hindley & Co., Ltd. The Phosphor Bronze Company, Ltd. 
TRAFFIC RECEIPTS. 
Receipts for Miles Receipts for Miles 
for | Total to date. eceipts for | Total todate. | Sen. 
Company. Week Company. Week 
Inc. or Inc. or |This | Last Inc. or! | Inc. or ;This |Last 
dec.* Am’nt. dec.* |year.|year. dec.* Am’nt. | year.|year. 
wo 
g 
£ B.E.T. Co. £ £ £ £ 
Blackburn . Trys. .. | Nov. 8 5 | +101 | 27,345| + 8,718 Southport Oct. 31 228 | + 88) 11,388| + 4,016 
Blackpool and Fleetwood} ,, 8| 205 | + 19,590|— South Staffordshire..| ,, 788 | — 67 38,262) — 1,046 | 21 
Bristol Trys. & Car. Co. » 4,581 | +928 | 23 Swansea .. 476 | + £0,843) + 1,828 
Trac. Co. :— 2 563 | — 18 2884 — 825) 1 
Oct. 81} 404 | + 27 | 18,955) 4+ 1,147; 5 | 6 S88 Tynemouth 4, 257 | + 73| 18,206) + 1,794 
Dadloy~ Stourbridge. » 950 | + 60 | 83,019) + 8,945 Weston-super-Mare..| 29 | 
» $34 | +231 | 82,968) + 6,300) 1 Wolverhampton Dist. 821 | +201 9,173 | + 5,946 | 1 
Gravesend—Northfleet | ,, 31 196 _ 2,806 = — 4 Central London Railway | Nov. 8 | 7,122 | +147 | 124,187 | +10,209| 6 6 
Greenock—Ps.Glasgow| ,, 31 | 411 | +114 | 22,027] +12,861| 74 City and 8. London By. » 9 | 3489 | 4984 | 56,430 | +19,259 4 
Hartlepool oo OL 222 11,170 | + 1,089 Doncaster Corp. T: a3 
Kidderminster... ..| 5, 15 | + 14| 6,505/4+ 88 Dover Corporation » 8| 189 | +4 18| 10008|+ 8 | 8 
Merthyt 179 | — 26 | 8,820|— 1,604; 8 8 Dublin United Trys. ..| ,, 7 4,511 | +396 | 98,219) + 2,006/ 46 | 46 
Middleton... .|.- |..— | — East Ham Tramways ..| ., 8| 459 | +170 | 10,423|+ 2,007| 5 | 
Oldbam—. | + 21 | 28,855) + 1,231) 8 8 Glasgow Corp. Trys. .. 112,760 | —435 | 269,421 | —12,635 “a 48 
al +2 11,479 4 Liverpool Overhead Ry.| 1465 | + 7% | 29,888 | — 63 
Potteries ” + + ewcastle Corp, se 8,085 
Rothessy~ .. » 944) 499) 1608/4 —| —_ Ways: » 1,022 + |-+ 173.| 1% 
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“BRITISH ASSOCIATION, BELFAST, 1902.7 
RECENT PROGRESS IN LARGE GAS ENGINES. 


By Hensert A. Hompurey, M.I.Mech.E., A.M.L.C.E., M.LE.E. 
(Abstract of Paper read before Section G, September 11th.) 


(Continued from page 758.) 


Tar 4,000-H.P, gas engine gas-compressors mentioned at the 
commencement of this paper are also under construction by this 
firm, to the order of the city of Cleveland. Each engine comprises 
four double-acting power cylinders, 37 in. in diameter by 60 in. 
stroke, and two compressor cylinders 22 in. in diameter by 60 in. 
stroke. The main shaft of these machines is 24 in. in diameter in 
the bearing and 28 in. in diameter at the fly-wheel, the latter being 
placed between the cranks. There are four bearings, each 24 in. in 
diameter, the inner being 42 in. long and the outer 36 in. long. 
The fly-wheel is 22 ft.in diameter, and weighs 80,000 lbs. 

Improvements in the construction of gas engines will now be 
briefly considered, and in the first place the tendency to make all 
parts of modern gas engines very rigid may be noted. This is 
specially noticeable in the powerful ties or girder frames which are 
used to unite the cylinders of tandem engines and blowing engines. 
The brackets carrying the side shaft cam levers have also been given 
a much-needed additional strength, and one sees the tendency of 
makers to regard the gas engine in its true light as an explosion 
engine. One well-known firm still believes in making the crank- 
shaft bearing, through which the free end of the shaft projects, into 
aso-called “ floating ” bearing, in which the shaft is allowed a fair 
margin of play ; ideas of this kind sometimes die bard. The 
Premier Co. set the example of water-cooling the piston and valves. 
They showed that, with a water-cooled piston and a cylinder 
cooled with a scavenging charge of air, the mean effective pressure 
of the working stroke was increased instead of being diminished. 
Indicator cards showing as much as 120 lbs. mean effective pressure 
have been obtained with Mond producer gas from such an engine. 
The Cockerill Co. were also early in appreciating the advantages of 
a water-cooled piston, and now all makers of large engines have 
followed suit. The average temperature of the iron surfaces in 
contact with the hot gas is determined much more by the cooling 
water than by the hot gases, the temperature gradient in the thick- 
ness of the iron not being very steep; consequently, by keeping the 
cooling water of the pistona few degrees lower than the cylinder 
jacket water, one can rely on the piston not expanding relatively to 
the liner, and thus accidents are avoided and the piston may be 
made a tighter fit. Without water cooling, the back of a large 
trunk piston has to have at least { in. clearance when_all is cold, 
and only approaches the diameter lof the liner as it heats up after 
working. 

The pistons of large engines are frequently supplied with white 
metal bearing rings, and in the largest of the Cockerill pistons 


: almost the whole of the front portion of the piston, which is made 


in two halves, 18 lined up with white metal. 

The breech-end casting of the cylinder has in times past given 
much trouble, It is an irregular casting, owing to the necessity of 
velve passages being cast in it, and, of course, it has to withstand 
the maximum changes of temperature and pressure. To keep this 
casting as simple in shape as_possible, without unnecessary pockets 
or sharp angles, to cast it free from all cooling strains, to make it as 
thin as is permissible, and to strengthen it by well-designed 
cooling ribs projecting in the water space, and by proper support 


Fie. 11. 


from the jacket casting, has been the makers’ aim. That they have 
been successful has been proved by the immunity from repairs 
enjoyed by the modern breech ends. The water-joint between the 
back of the liner and the breech casting was sometimes the cause of 
trouble, when long bolts were used to draw these joints tight. Short 
are now employed, and the difference in the expansion of 
bolts and casting may therefore be neglected. 
The valves of modern gas engines are almost entirely of one 
, viz., the mushroom type, aud they are operated by cams. 
‘ecent designs approach more closely to the Continental type of 
direct-litt-valve steam engine, and, indeed, in many ways they are 
towing curiously alike. The latest design for the vertica) double- 
acting Westinghouse engine is as much on the lines of a modern ~ 
vertical Corliss engine as is reasonably possible. The exhaust valve 
has the most arduous duty to perform, and much ingenuity has been 


spent upon it. To ‘open a 10-in. or 12-in. diameter exhaust valve 
against 45 lbs, pressure calls for strong gear, and, if the cam roller 
or lever pivot are worn, causes considerable shock. An attempt was 
made to get round the trouble by providing a small additional 
exhaust valve, which was opened in advance, and- so reduced the 
pressure on the large valve. Messrs. Crossley Bros. employed a 
balanced exhaust valve, the mushroom valve being balanced by a 
piston valve or block sliding in a pocket ; a hole right through the 
valve stem equalises the gas pressure on the outside faces of the 
two valves. Most makers, however, prefer to face the difficulty, to 
keep the plain mushroom valve, and to make their gearing amply 
strong. The rule is for valves to be mechanically opened and to 
close under the action of springs; but there are definite advantages 
in a mechanically-closed valve, and the new valve gear of the 
Premier engine will be watched with interest in this respect. 

Several dispositions of the valves with regard to the breech- 
casting are to be found, and the placing of all valves below the 
breech is a special feature developed in the Cockerill engine, 
Some such arrangement becomes very convenient when tail rods 


are carried through in the case of tandem cylinders. The more 
usual arrangement is shown in fig. 11, which shows a well-designed 
engine by the Société Suisse, having some interesting features of 
its own. 

Fig. 12 is a sectional plan of a thoroughly up-tc-date engine, the 
500-H.P. Deutz engine. 

Ignition is now performed by the electric spark, the three recog- 
nised methods of producing the spark being :— 

1. The interruption of a current flowing through an induction 
coil enclosing a good deal of iron. 

2. The breaking of a current (at its maximum strength) supplied 
by a shuttle armature oscillating between permanent magnet poles. 

3: The sparks are continuously produced from a Rubhmkorff coil, 
supplied by storage cells, but are made to pasa between points in a 
small closed chamber ; and the latter is only put into communica- 
tion with the cylinder when ignition is required. 

All three work successfully. No. 2 is the simplest, as no outside 
source of current is required. The Cockerill Co. are the only 
makers who use the third system. Tube ignition has died out in 
all countries except England. 

Tne great regularity of speed demanded from the modern gas 
engine has led to improved methods of governing. Formerly the 
governor controlled the “ hit-and-miss ” mechanism, and this is still 
the simplest arrangement where some irregularity of speed is of no 
consequence. Westinghouse introduced the system of controlling 
the quantity of mixture by throttling, and this gave excellent 
results, but led to bottum loops being formed on the indicator 
diagram and wasted power. Mr. C. Ei. Sargeant, of America, in- 
vented a means of cutting off the supply of mixture at varying 
points of the suction stroke, which gave the desired result without 
wasting power. This system is the correct one, and is being adopted 
by the leading makers one after another, each having his special 
design of mechanism. The richness of the mixture remains the 
same, while the quantity admitted to the cylinder is automatically 
varied by the governor for each impulse of the engine, according to 
the power required st the moment. ‘The cut-off valve is placed 
between the admission valve and the air suction and gas valve. It 
is a cylindrical valve, with circumferential ports sliding axially 
inside the casing of. the admission valve, whicn is also fitted with 
corresponding circumferential ports. The cut-off valve is in equi- 
librium, and is opened by an ordinary eccentric and rod on a side 
shaft, which works a rockiug lever oscillating on a pivot, the posi- 
tion of which pivot is determined by the governor from time to 
time ; the action of the governor being to turn a screw with right 
and left-hand threads ou its ends, and so to draw the pivot towards 
or from the motor-cylinder, according to the speed of the engine. 

_A few words must now be added regarding the starting o: large 
gas engices. The so-called “self-starters” are all disappearing, 
and this none too soon, for they often gave trouble; indeed, some 
of the hand-pump starters were nothiug short of an intolerable 
nuisance. To-day the starting of a 10u-H.P. engine is a matter of 
the greatest simplicity. Compressed air, stored in stroug vessels 
carry1ug 80 to 1loU lbs. pressure is used; and a special iulet vaive 
and gear is fitted 10 ab teast one cyliuder, which autumaticaliy con- 
trols the air supply while tne speea is being raised. 1tis tne simple 
pressure of tue air which effects the startiug—uo explosiuns taking 
place. When the engiue has attamed sufficient speed, gas is sup- 
plied to one of the otner cylinders in the usual way, aud the com- 
pressed air is no longer required, If the engine has only one 
cylinder, the fly-wheel carries on the running, while the 
from compressed air to ordinary explosive mixture is made. The 
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system is so safe, expeditious, and convenient, that it is a wonder 
any other system is used. The Cockerill Co. however, seem to 
prefer to fit a special benzine vaporiser to supply carburetted air for 
starting, an electric motor and barring gear being also fitted. 

A somewhat daring system is employed by the Snow Steam Pump 
Works. in starting the 1,000 and 4,000-H.P. gas-engine gas-com- 
pressors in Cleveland. I cannot do better than describe it in the 
works r’s own words :— 

“ An auxiliary power-house is provided, containing small auxiliary 
gas engines, which, during the night, operate electric generators to 
supply light for the plant, and supply the storage battery used for 
furnishing current for the electric igniters during the day and night. 
These auxiliary gas engines are also connected to mixture com- 
pressors, which compress the proper proportion of natural gas and 
air (in the proportion of about 1 to 12) into a tank. Con- 
nection is made from this tank to the ends of the cylinders, which 
are used for starting. The engineer turns this mixture under about 
100 lbs, into one end of one power cylinder, which causes 
the piston to move to the other end. The pressure is then allowed 
to escape from this end, leaving the cylinder full of mix- 
ture at about atmospheric pressure. He then goes to 
the other end of one of the other cylinders, and admit- 
ting mixture pressure to this end, forces the pistons back 
again to the other extreme position, compressing the mixture in the 
end of the first cylinder to which it was admitted. He then tr ps 
the igniter on this cylinder, which causes an explosion and starts 
the machine, and upon compression in the second cylinder to which 
the mixture is admitted, being ignited, the reverse stroke is made 
under power, by which time the other cylinders have been rendered 
operative on account of drawing in their own gas and compressing 
same and exploding. Very little troubie is experienced in starting 
the engines in this way. ‘The mixture tank and its connections are 
designed to stand easily an explosion-pressure of about 600 lbs. ; 
while, in addition to this precaution, a number of large relief 
valves are applied to the tank for the purpose of partially reliev- 
ing internal pressure, should an explosion of this mixture take 
place in the tank. We question as to whether this method of start- 
ing would be permitted by insurance companies within the City 
limits; but, as we have before remarked, all our work in the gas 
engine line has been confined to the building of gas-engine com- 
pressors, which are always located back in the country, and always 
some distance from cities or populous communities.” 

Enough has now been said about the construction of large gas 
engines to make it clear on what lines the development is taking 
place. The gas engine of the future will be double-acting, and, for 
great regularity or high powers, multicylindric. It will start with 
compressed air, and, in ordinary running, will govern by cutting-off 
the mixture according to the power required. Still more perfect 
results will be obtained if the degree of compression is made to 
remain constant for all varying quantities of mixture admitted to 
the cylinder. Letombe bas already succeeded in accomplishing the 
equivalent of this by his system of “super-compression,” but other 
means of atta'‘uiug the same end may be devised without much 
additional complication. Duplicate electric ignition will be used, 
and the firing point will be adjusted by the governor to suit the 
quantity of mixture. The tandem or double-tandem system of 
construction will generally be preferred, but the Oechelhiuser and 
the double vis-a-vis are capable of giving excellent results. For the 
next few years horizontal engines will be mostly used, as they are 
cheaper to build and more easily handled, but in time the vertical 

pe will come to the front again for central siation work. 

It must not be supposed that the features of the future engine 
as here described are new. The old original Lenoir engine was 
double acting ; also Dick, Kerr & Co. made a double-acting engine 
years ago. Yet the success of the Kérting engine, and the con- 
version of the Cockerill Co., the Westinghouse Co, and the Deutz 
Co. to the double-acting system (all firms now making this type) is 
a factor of importance. 

If the difficulties which at present beset the gas turbine 
could only be removed, bardly any other kind of prime mover 
would have a chance of competirg with it. The reward for success 
is so great, that strenuous efforts will undoubtedly be made in this 
direction. Meanwhile an attempt is being made to do away with 
reciprocating parts in a gas engine, by exploding a gas mixture 
alternately in two conical vessels connected by a U pipe filled with 
water, and containing a turbine chamber at its lower portion. An 
explosion taking place in the top part of the cone of one vessel 
forces the water down one leg of the U, and up the other, the water 
doing work on the turbine in its passage, and also compressing the 
mixture into the upper part of the second conical vessel ready for 

ion there. Of course, the flow of water has to be 80 con- 
trived, that its action on the turbine is always to turn it in the same 
direction, but the details cannot be now described, the author's 
object simply being to direct attention to new lines of possible 
development. 
. Areview of recent would be incomplete without a pass- 
ing reference to the theory of the gas engine, to which several 
important contributions have been lately made. Prof. Burstall has 
shown that the ignited gases in a cylinder are far from being at one 


temperatures, dc n+ much to enli 

pressed heat” and “after burning.” Mr. J. E. Petavel, ina paper 
read before this Association at the Bradford Meeting, showed some 
remarkable results on thermal emissivity in 

Perhaps the most interesting is the fact that at the temperatures 
and pressures obtaining ina gas engine the loss of heat by the hot 
gases to the cool walls is almost entirely due to convection ; indeed, 
the convection plays conduc- 


tion and radiation may be neglected. The theory of the gas engine 
is, however, far from complete, and there still remains plenty of 
work for the Gas Engine Committee and others to do, 

Incidentally, the use of gas engines in central electric stations 
has been touched upon, but the subject is of such great importaneg 
that it will occupy the remainder of the present paper. For a good 
many years moderate-size gas engines have been used to drive 
dynamos, principally by belting. This plan is still useful for smal} 
installations. 

A very successful installation is to be found at the central station 
of the Northwich Electric Supply Co., where gas engines using 


Mond gas are belted to direct-current dynamos. In this case . 


the company purchase the Mond gas at 2d. per 1,000 cubic. ft, from 
a neighbouriag works, and it is pumped to them through ? mile of 
underground pipe. 

Relt driving is, however, the exception, and now direct coupling 
is almost exclusively adopted. Prejudices at first existed against it, 
Dynamo makers said the shock of the explosion would damage the 
armature. One well-known firm, in 1896, refused to tender fora 
100-kw. dynamo on learning it was to be direct coupled to a gas 
engine, and expressed their opinion that the arrangement could not 
be satisfactory. Another firm, Messrs. Siemens Bros., supplied the 
dynamo, and at the end of two years’ day and night running, a blue 
glaze covered the commutator, which had not even been touched 
witha sheet of sandpaper. The original brushes were in use, and its 
working was all that could be desired. Larger sets were later on 
put to work by the author in the rame power! house, and the result 
of running two 2,250-ampere 100-volt dynamos direct from gas 
engines has proved that the commutator bars do not mark at points 
which are under the brushes when explosion takes place any more 
than at other points in the circumference of the commutator. ~ 

Electrical engineers are quite satisfied that direct-current dynamos 
can be satisfactorily run by gas engines, but they are divided in 
their opinion as to the driving of alternators which have to work in 
parallel. Only a few months ago, one of our best-known electrical 
engineers publicly stated that he did not know of any case where 
gas engines were driving alternators in parallel. The author has 
met a fair number of engineers who profess to remain sceptical on 
the subject ; and although those who are best informed readily 
admit thac there is no question of doubt, yet it is as well to confront 
the waverera with a few examples of gas-driven alternators which 
work in parallel. : 

Beginning with a simple case, there is an installation at the large 
pottery works at Embrach, where three 100-H.P. gas engines by the 
Locomotiv und Maschinenfabrik, of Winterthur, called the 
“ Société Suisse,” are belted to three-phase alternators, which supply 
power and light to the factory. The cyclic speed variations of the 


13. 


engines is ,';, but by the addition of small fiy-wheels on the 
Soames the cyclic inition is reduced to zy. Even this is high, 
and half this variation is usually demanded for such work, but # 
serves to show what has been done, for these sets run well togethet 
The Société Suisse have a probably unique example of two twit 
gas engines of 200-n.P. each, which not only work with their alter 
nators in parallel, but are sometimes put in parallel with a water 
turbine alternator set at Spiez, situate a distance away of over 2 
miles. 


An installation of the Gasmotoren Fabrik Deutz of two 300-® 
sets, and two 200-H.P. sets, is in use at the Friedenshiitte Works 
near Morgenroth, all of which are coupled with alternators supply 
ing three-phase currents. The plant has been erected in 1898 ant 
1899. The cyclic variation of these engines is ;4,, and this ® 
found quite sufficient to give good results with alternators # 
parallel. 


The engines work with blast-furnace ga:, and the plans have beet 
made to extend the installation to a total of 2,500 u.P. 

Fig. 13 shows one of the four-cylinder Deutz engines of 10 
B.P., direct-coupled to an alternator of the Allgemeine Elektricita® 
Gesellschaft, Berlin. This is one of a set of dynamo engines havitg 
a total capacity of 3,200 u.P., erected at the Gutehoffoungshilte 
works in Oberhausen, where parallel working is to be 
adopted as soon as the switchboard arrangements are completed. 

Of four 1,000-.P. gas engine alternator sets, two have bee 
erected by the Deutz Co., for the Horder Bergwerks und Hilti 
Verein, and are working in el. The other two have yet to 
delivered. The Hérder works have three 600-n.P. Oech 
engines, which will also run in parallel, 
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y example of Deutz engines of the four-cylinder type 
4 «red is to be seen at Diidelingen (Luxemburg), where 
four sets are placed in one house. Two .600-H.P. sets are arranged 
with the fly-wheel in the centre, and the alternator on one side, but 
the larger 1,000-x.p. sets have the alternator placed in the middle. 
Here, again, the alternators run in el, and the engines use 
plast-furnace gaa, although an aux producer-gas plant is 


provided. 
(To be continued.) 


METROPOLITAN ELECTRIC SUPPLY CO.’S 
ARBITRATION. 


(Continued from page 803.) 
AvurTHER sitting of this tribunal was held on Monday, November 


Mr. Arthur Wright recalled and further cross-examined by Mr. 
Cripps, K.C., said that with reference to the figure of £180,473— 
the valuation for the plant, mains and machinery—he arrived at 
that in the case of the mains for inside sources of supply by taking 
the cost when new to the company, the age, and depreciation. 

Re-examined by Mr. A. B. Cane, witness said he particularly 
asked the accountants of the company to find out what was the true 
cost of the mains in Marylebone, and they told him there was only 
one general account for the whole of the company’s system. There 
was no detailed mains account tre separate areas, concequently 
what he had had to do was to take the list price of to-day and their 
tables, wherever they could get hold of them. In valuing the 


* house transformer cables, they valued them, so to speak, as second- 


hand goods y 

Mr. L. E. Halsey recalled, and further examined by Mr. Cane, 
said he had made an ‘stimate of the difference in the cost of 
administration after the company had parted with Marylebone. 


Todo that he bad looked to see what the output of the whole- 


concern was compared with the output of the three remaining areas 
after taking away Marylebone in 1901. The three areas in 1901 
took 6,504,000 odd units, and in the year 1898 the company’s 
whole output was 6,800,000. In that area the management 
expenses were £12,617. Taking the proportion of 6,°00,000 to 
6,500,000, it would give the management expenses at the sate of 
almost exactly £12,000 for the remaining areas. The management 
expenses of the wh 1-- undertaking were in 1901 £17,275. Of that 
the Marylebone proportion was £7,592, leaving as management 
expenses for the other areas £9,682, and the difference between that 
29,682 and the £12,617 he took as the extra cost of management 
thrown on the three areas—that was £2,317. 

That is to say, the difference between the proportion of tre 
management expenses which was attributed to the other areas in 
1901 and the actual cost of the whole undertaking, of supplying 
that number of units in 1898—is that right ?—Yes. 

Mr. Cripps, K C.: With all submission, that could not be the test 
of it. Let me put this to you. Suppose at the present time the 
company had an existing staff capable of doing this business, com- 
prising Marylebone and the part left in their hands; will the 
expenses of that staff and matters of that kind be spread in the 
future over the smaller income ?—I take it they need not keep up 


the staff which they do for the whole business. 


Do you suggest we can discharge people or reduce the amount 
which we are paying to the staff ?— Within a short period I suppoee. 

That is the basis on which you have gone ?—I have taken the 
actual expenses in the year when you were managing what would 
be left to you. 

You have taken no recognition of the fact that a company with. 
au increasing business and so on up to the time of purchase, have 
got a staff well equipped and a capable staff which will practically 
have to be utilised on a smaller business in the future ?—I assume 
thatthe company in 1898 was well equipped, and it appears so from 
the figures. The management expenses in 1898 were not materially 
increased. 

Continuing: Witness said that in his opinion if the directors liked 
they could reduce the staff. 

Mr. E. Manville was next recalled and further cross-examined by 
Mr. Cripps, with respect to the plan which he had submitted for 
the Manchester Square station. He explained that the plan 
was one for a station containing eight 1,000-xw. and two 
500-kw. turbo-generators, making 9,000 x«w. in all. The plan 
showed the machines arranged only on one floor, but there 
was absolutely no reason why they should not be arranged on 
two floors. He was not prepared to say that the plant would be 
extremely inconvenient, but he admitted that it would not be very 
convenient. They would have to deal with about 200 tons of coal 
daily, but he did not anticipate that there would be any difficulty in 
ae with that quantity of coal if proper arrangements were 


Mr. J. H. Sheldrake, examined by Mr. Fletcher Moulton, K.C., 
Said he was a gas enginecr, and had a great deal to do with gas, 
in the form of incandescent light and the older form. Mantles 

of a satisfactory type for using incandescent gas were not put upon 
the market until 1893. Since that time very great improvements 
been made, and, in fact, improvements were being made at the 
Present day. In his opinion incandescent gas was the form in which 
iiuminant purposesinthe future. Undoubtedly 

incandescent gas would be cheapest for street lighting 
Owing to the lowering of the price of the mantles, He should say 


that the average life of a mantle and of an incandescent electric lamp 
would be about the same, but the difference would be made in the 
cost of the two. With to the relative cost of domestic light 
by the electric light and incandescent gas, taking as the basis the 
cost per 1,000 candle-hours, and calculating’ gas at 2s. 6d., he 
thought that to get 1,000 candle-hours it would cost 1°75d., whereas 
with electricity at 5d. per unit it would cost 1s. 8d. for the same 
time. He did not see how, in view of the cost of gas and the 
power that could be obtained from it, electricity had any chance 
either for heating or cooking. : 

Mr. Ernest Cooper, chartered accountant, replying to Lord 
Robert Cecil, said he had made himself familiar with the pro- 
ceedings before the tribunal as far as the accountancy part of the 
question was concerned. In order to arrive at a proper view on 
the question of profit, he should say that the proper view was that 
the plant should be maintaincd at its full value as a going concern 
at tke date of the balance sheet in which the profit was stated and 
a sufficient amount of depreciation must be allowed in order to do 
that before they could arrive at the profits of the concern. He 
believed that view had been taken by the judges in cases that had 
come before the Courts. Hé understood Mr. Conacher to say that 
if the whole claim of the company were allowed, it would only pay 
10 per cent. on the capital. But if he raised the money at 34 _ 
cent. it would be somewhere about 25 per cent, the same as Mr. 
Halsey stated. 

That is to say, that if all the future capital was only to cost them 
34 per cent., then their calculation brings out a profit of 25 per cent. 
on the future capital ?— Yes. is 

In your view it is quite illusory to suppose that they will raise 
their additional capital at 34 per cent. ?—The whole of it, clearly, 
they could not raise. 

Having in view, of course, that this is a concession that is coming 
to an end in 1931?—Apart from that I should say they certainly 
could not, but having that in view emphasises their difficulty ; ex- 
cluding the severance, the total he arrived at for the whole under- 
taking was £552,900, which would discharge all the company’s 
liabilities and give £49 10s. to the shareholders. 

Mr. A. R. Stenning, examined by Sir Edward Clarke, K.C., said 
he had considered the question of the purchase of this undertaking, 
and in doing so had accepted the figures which had been given by 
the skilled witnesses, as to the profits of the company, and had 
taken £22,748, asthe proper value of last year’s profits. The figure 
he arrived at was £384,197, but in that estimate he had not taken 
any account of the value or the amount of money expended on the 
premises of the company in North Street. He was thoroughly 
acquainted with the district of Marylebone, and in his opinion the 
company already possessed the custom of the best business parts of 
the district. There were no factories in the district worth speaking 
of, and, as a matter of fact, the price asked for land was almost 
prohibitive in the way of erecting factories. 

Replying to Mr. Balfour Browne, witness said that in his estimate 
he had put down nothing for severance. 

Mr. Samuel Walker, a surveyor, having been briefly examined, 
Sir Edward Clarke said he did not propose to call any other 

witnesses. 

Some discussion then took place as to when it would be con- 
venient to sit for the purpose of hearing addresses from counsel, and 
ultimately the -proceedings were adjourned until Wednesday 
December 10th for this purpose. 


THE ELECTRICAL EQUIPMENT OF A STEEL 
WORKS AT ANTWERP.* 


Tuw new steel works in course of construction on the Hoboken 
Plains, near Antwerp, will be electrically driven and lighted 
throughout. Some idea of the magnitude of the work may be 
gathered from the following figures. When in full swing the plant 
will require 4,200 tons of iron ore, 1,050 tons of limestone, and 3,000 
tons of coal every 24 hours. The steel works proper will produce 
1,200 tons of basic open hearth steel a day, and the tube works will 
turn out 40,000 to 60,060 tons of tubes annually, varying from 1} in. 
to 40 in. in diameter. : 
The ultimate capacity of the power house will be 30,000 H.P., 

the contract for the first instalment having been eecured by the 
Westinghouse Company under very severe competition with 
European manufacturers. An interesting feature about the present 
generating sets is that the two engines were originally i led on 
an Erglish torpedo boat. These have been reconstructed and fitted 
with Sisson governors. They sre of the triple-expansion, surface 
condensing type, each of 1,500 u.p. capacity, and are coupled 
directly to 900 xw. three-phase rotating field generators, running at 
a d of 187 r.p.m, and giving 2,200 v. at 50 cycles per second. 

e new sets will be driven by Westinghouse gas engines. The 
main power-house is centrally situated and feeds four sub-stations 
located at suitable points of distribution. The main switchboard 
is designed for the parallel running of the alternators, but two sets 
of high tension bus-bars are provided so that the motors driving the 
rolling mills may be run from one generator, whilst the general 
system is supplied from the others. : 

The general system of distribution and the various applications 
of motors do not call for special comment, but the driving of the 


* Electrical World and Engineer, N.Y., October 18th, 1902. 
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rolls is somewhat out of the ordinary run, if only on account of the 
size of the motors. 

For operating the blooming and finishing mills, three large 
variable speed polyphase motors of the induction type are used. 
The sudden changes of load from minimum to maximum nec-ssitate 
considerable fly-wheel capacity. A 24-in. two-stand blooming mill 
is belt-driven by a 325-n.P. induction motor ranning at 300 r.p.m. 
The mill runs at 70 r.p.m., and has a fly-wheel of 30 tons weight. 
In one stand 880-lb. billets are reduced in section from 10 to 3} in. 
square, and in the other stand 450-lb. billets are reduced from 74 
to 2? in. square. 

- Behind the blooming mills are two finishing mills, each supplied 
~from one stand of the blooming mill. 

These are both directly driven by induction motors through 
flange couplings. The large mill, a 14-in. five-stand one, is driven 
by a 450-H.P. motor; the other, a 104-in. five-stand mill is driven 
by a 326-H.p. motor. Each mill has a fly-wheel weighing about 
12 tons. These three motors are operated at the full line pressure 
of 2,150 volts. I 

The exact power required to roll different sections of iron has 
not yet been asc +rtained, as tightening fhe rolling train may double 
or treble the power taken. It has, however been noted that the 
325 H.P. belted motor runs continuously at 35 to 45 amperes; the 
325 H.p. motor directly coupled to the finishing mill takes 6) to 80 
amperes on the average, and the 450 u.p. coupled motor, 90 to 100 
amperes. These have now been running some time, giving every 
satisfaction. 

In connection with the travelling cranes, the high speeds are the 
most noticeable feature. Travelling speeds of 330 ft. per minute, 
and lifting speeds of 50 ft. per minute are mentioned, but it is not 
clear which cranes are referred to, and these range from 5 to 3)-ton 
lifts, 


LIGHTING MINERS’ SAFETY LAMPS BY 
ELECTRICITY.* 


By EDWARD BROWN. 


Wuene large numbers of safety lamps are required to be lighted 
and locked before the arrival of the workmen, it is necessary to 
commence lighting the Jamps probably 2 hours before the arrival of 
the men, whereby, say, 14 hours of the best part of a lamp’s shift 
is wasted in the cabin at the pit top. It will generally be admitted 
that, if some inexpensive and reliable method were introduced, 
whereby the lamps could be all locked before any of them were 
lighted, the lighting need not be commenced till within, say, 4 hour 
before the arrival of the men. The lamps would consequently be 
capable of giving a much better light in the latter hours of the 
shift, and at the same time a considerable amount of oil would be 
saved. 

Hitherto the methods of lighting miners’ safety or other enclosed 
lamps by an electric current have required one or more wires to pass 
through the oil vessel forming the bottom of the 
lamp, and insulated therefrom, thus requiring con- 


bottom, and the invention can be applied to existing safety lamps 
without necessitating any structural alterations in the lamp, beyong 
pos insertion of a conductor, a D, in the glass surrounding the 
ame. 
This apparatus is intended to be taken into the mine, to any 
convenient lamp station, and is locked, so that only the properly 


appointed person can relight any lamp which may have been aggi- 


dentally extinguished. 

The lamps in the lamp cabin at back can be lighted as they stand, 
on @ wire running along the shelves. This wire is connected to one 
of the kigh-tension termingls of the induction coil, and a flexible 
cable, with a push formed in the handle, is carried to any lamp 
required to be lighted, the end of the push being connected by a 
wire to the other high-tension terminal on the induction oj, 
When the handle is pressed against the metallic conductor fixed in 
the lamp-glass, it closes the primary circuit, and the induction spark 
lights the lamp-wick instantly, and in a similar manner to the fixed 
stand ; in one case the Jamp being taken to the pusb, and in the 
other the push being taken to the lamp. 

A brief discussion followed the paper, in reply to which, Mr. E, 
Brown added that the conductors were riveted into the glass, but 
they were luted with red lead, before being riveted, as an extra 
precaution. A boy was employed to rivet them, and he did not 
think that the breakages exceeded five in 1,000 glasses. At first 
the holes were drilled at the colliery, but now the glasses are pur- 
chased with drilled holes. The lamps had been in use for about 15 
months. Gasolene was used in all the lamps, and less time was 
required to light them than if oil were used. He did not think that 
there bad been three cracked glasses, due to expansion of the 
copper, since the lamps were introduced. 


<_< —- 


THE CONTINENTAL ELECTRICAL 
. INDUSTRY. 


GrRMaN AMALGAMATION RuMOURS—CONTRACTORS VERSUS 
MANUFACTURERS. 


Ir must necessarily be’a subject of considerable importance to 
arouse German investors to take any interest in electrical enter- 
prises at the present time. Even rumours concerning the projected 
formation of an electrical trust, or the amalgamation of certain 


companies, are insufficient to induce them to shake off existing 


indifference. As far as fusions are concerned, German investors 
have become so tired of the reports issued for one year respecting 
the proposed combination of the Allgemeine Elektricitits Gesell- 
schaft and the Schuckert Co., that the rumour to the effect that the 
former has now turned its attention to the Union Electricity Co., 
has failed to revive any interest in the general question of amalga- 
mation in the electrical industry. The desire undoubtedly exists 
in favour of a consolidation of Teutonic electrical undertakings. It 
has, in fact, existed for several years past, but no one seems to know 
how to lead towards the right path, in consequence of the numerous 


siderable alteration to the bottom or oil vessel, and 


making the insulation of the wire or wires difficult 
and uncertain. 

The present invention is designed to overcome 
these objections, and consists of a metallic con- 
ductor, a D, fixed in the glass B, surrounding the 
wick-tube, c, of the lamp. ~The metallic conductor, 
A D, projects inwards towards the wick-tube c, and 
slightly above but not touching it, the outer end 
of the coaductor, a D, being shaped so as to forma 
contact at p (fig. 1). 

The lighting stand is formed of wood or other 


non-conducting material, and a metallic plate, z, to 


which one high-tension terminal, F, of the indu-tion 


coil is connected by a wire, G, and the other high- 


tension terminal, H, is connected by the wire, 3, toa 
sliding conductor, 1. This conductor, 1, presses against 
a piece of insulating material, kK, attached to a 
spring, and the spring, is attached to 
a wire, M, which is connécted to one terminal, n, of the primary 
circuit of the induction coil, o. .The second terminal, p, of the 
primary circuit is connected to the storage battery or other source 
of electricity by a wire, Q. 

Oa the top of the lighting stand is fixed a plate, kn, carryiug an 
adjasting screw, s, and the plate, R, is connected to the storage 


battery or other source of electricity by a wire, T. The action is.as - 


follows:—The lamp to be lighted (which has previously beea 
cleaned, trimmed, and locked) being placed on the lighting staud, 
the bottom resting on the metallic plate, z, and the contact, p, 
touching the sliding conductor, 1, a slight push of the Jamp closes 
the primary circuit between s and L; the induced current, through 
G and J, forms an arc between the point of the metallic conductor, 
A D, and the wick-tube, c, thus lighting the wick of the lamp; and 
on withdrawing the lamp, the primary circuit between s and 1 is 
automatically broken. By this apparatus an ordinary safety or 
enclosed lamp of any type may be electrically lighted without 
requiring an insulated conductor to be passed through the lamp 


* Paper read before the Institution of Mining Engineers, 1902. 


Fig. Evevation. 


difficulties surrounding the companies themeelves, and their financial 


relations with others. If it were possible to dissociate the finaxces 
of one enterprise from those of another—and something in this 
direction is apparently proceeding—a surprise in regard to amalga- 
mations might be sprung up»n the public at any time. Who, how- 
ever, knows what the next year may bring forth ? 

The Overhead and Underground Electric Railway Co., of Berlia, 
will take over the railway from the Siemens & Halske Co. at the 
beginning of January, the Administrative Council having now been 
completed by the addition of Herr E. Pavel as the representative 
of the Government. A from the suspended railway which the 
Continental Company for Electrical- Enterprises, of Nuremberg, has 
suggested for the German capital, although not in competition with 
the before-mentioned elevated electric railway, it is reported that 
the company has submitted a scheme to the Belgian Government 
for the construction of a suspended railway between Brussels and 
Antwerp. The project which has been handed in through the 
intermediary of the Cockerill Co., asks for a concession for the 
building of the line upon which a speed of 93 miles an hour i 
contemplated. Where is Mr. Behr with his lightning jexpres# 
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railway for Belgium now? It is estimated that the expenditure on 
the proposed railway would amount to £1,040,000. 

The present condition of the electrical industry is producing some 
curious developments—excrescences some call them. In one case 
it is said that a leading manufacturing firm, whose name is with- 
held, has adopted a peculiar method in order to ensure the exclusive 
receipt of orders from contractors, of course to the detriment of 
other companies. It appears the firm not only allows the highest 
discount, and a commission on the orders, but it is also offering to 
give an essential share of the profits on the transactions. The 
question has been brought before the notice of a well-known. jurist 
who remarks that whatever may be thought of the moral side of the 
matter, the proceeding of the firm is legally inadmissible, because 
it prejudices the interests of the shareholders, The jurist, who 

s to quote from the Commercial Code in support of his 
statement, submits that the directors can be compelled to restitute 
the money paid as share of the profits in the manner indicated. 
The last has, perhaps, not been heard of this questionable business 


icy. 
a formation bas just taken place at Frankfort-on-the-Maine of 
a syndicate of installation firms for the purpose of watching over 
the interests of these contractors. Representatives of Frankfort 
firms and others in Brunswick and Mannheim were appointed mem- 
bers of the provisional council, which will be completed as soon as 
the district associations throughout Germany have been constituted. 
Though little information is available concerning the syndicate, it is 
nt that one of its objects will be to endeavour to counteract 
the policy of certain manufacturers who act as contractors and even 
compete for small installation work. The contractors naturally 
resent this practice, which they consider undignified, but there 
pears to be no means of stopping it in view of the general 
scramble for orders and work in different parts of the country. 


German CoMPaNIESs. 


The Berlin Electricity Works Co., although not a manufacturing 
undertaking, is referred to on the present occasion on account of its 
relations as a supply company with the municipal authorities. 


- When the present agreement between the two parties wag con- 


cluded in 1899, the company strongly complained that it would 


' prove disadvantageous to the concern, but that this view has proved 


tobe largely erroneous is demonstrated by the figures which have 
just been issued for the year 1901—1902. Notwithstanding the 
unfavourable course of business in general, the accounts show net 
profits amounting to £148,210, as compared with £123,989 in the 
previous 12 months. By virtue of the before-mentioned agree- 


- ment, the municipal authorities will receive as their share of the 


profits the sum of £102,053, as against £79,969, whilst the com- 
pany’s dividend is to be increased from 7 per cent. in 1900—1901 to 
7# per cent. for the past year. 

The position of the German Electricity Works (Garbe, Lahmeyer 
&Co.), of Aix-la-Chapelle, has not improved during the past year. 
Twelve months ago the net profits amounted to £8,770, and a divi- 
dend at the rate of 4 per cent. was declared on the then paid-up 
capital of £97,500. The year which has just closed shows that the 
gross profits from manufacturing were £18,333, as compared with 
£23,436 in the previous 12 months, but after meeting general 
expenses, providing for depreciation and absorbing the balance 
brought forward, the accounts show a loss of £3,523. The Electrical 
Installation and Construction Co. of the same town shows a debit 
balance of £4,550, as against a 2 per cent. dividend a year ago ona 
capital of £12,500, 

The Allgemeine Elektricitiits Gesellschaft has just issued its report 
for the past year. The report, to which further. reference will be 
made on a future occasion, shows net profits amounting to £281,700 
a compared with £486,930 in 1900-1901. It is proposed to distri- 
bute a dividend at the rate of 8 per cent. as against 12 per cent. a 
year ago. 

Among other German companies may be mentioned the Westing- 
house Electricity Co., of Berlin, which bas terminated its financial 
year with a loss of £9,300 on a paid-up capital of £12,500; and F. 
Singer & Co., of Cologne-Ehrenfeld, with a deficit of £16,617 for the 
year; whilst Koértings Electricity Works Co., of Hanover, proposes 
4 dividend of 6 per cent. as in the previous year. 


Swiss anD OraER UNDERTAKINGS. 


The Franco-Swiss Co. for Electrical Industry, of Geneva, does not 


appear to make much progress, and in some quarters it is thought 
that this may be attributed to the concern having been brought 
into existence comparatively late in the day, although four years 
have elapsed since its formation. Having a nominal sbare capital 
of £1,000,000, of which over three-fourths have been paid up, the 
company devotes its energies to investments and installation work, 
and in its second year a dividend at the rate of 2 per cent. was 

. The accounts now issued for the financial year 1901— 
1902 show a net profit of £19,750, as compared with £13,960 in the 
Preceding 12 months, and the sum available for disposal, together 
With the balance brought forward from last year, is to be set aside 
for depreciation of securities. Apart from the installation branch, 
Which appears to bé fairly remunerative, the principal undertakings 


in which the company is interested are the Grenoble Light and _ 


Co., the West Paris Electrical Co., the Southern Electrical 

Go, of Naples, and the Italian Electro-Chemical Co. It is 

pected that the position of the company, which has suffered 

the effects of the depression in Germany, will improve as soon 

ee sadertekings in which it participates emerge from the experi- 
stage. 

The Alioth Electricity Co., of Basle, recently decided to issue 

Preference shares to the extent of £150,000 in order to wipe out the 

Past year’s deficit. In referring to the question, a Basle newspaper 


are 
_ calculations, the packing is assumed to be such that the centre of 


now states that no subscriptions were forthcoming for the issue, and 
the interested banks.or underwriters were compelled to take up the 
whole of the preference shares. The newspaper, in drawing atten- 
tion to the course of business and the disproportion between the 
number of officials and men, alleges that, although there are 160 
commercial: and technical officials, the workmen employed at the 
works only comprise 200. 3 
The Italo-Swiss Financial Co, of Geneva, is the title of a new 
company which has been formed for the establishment, working and 
financing of electrical undertakings for lighting, heating, transport 
and other purposes. It has a share capital of £500,000, divided into 
50,900 £10 shares, and the sphere of activity is unlimited, although 
Italy will receive the first consideration. In addition to French 
and Italian members, the board of supervision includes E. Hentsch 
and A. Turrettini, of the Geneva Fimancial Union, and Councillor 
Ador and E. Aubert as representatives of the Franco-Swiss Co. for 
the Electrical Industry. 
The International Electricity Co., of Liéze, has experienced a 
considerable set bick for the past financial year. Having a share 
capital of £250,000 and a bond issue of £54,000, the company only 
earned £12,367 in gross receipts during 1901—1902 as compared 
with over £80,000 in the previous year, when the net profits 
amounted to £22,800. out of which a dividend at the rate of 6 per 
cent. was paid. On the present occasion, however, and after 
meeting the general expenses, the final result for the year is a deficit 
- £10,500, which is to be wiped out by drawing upon the reserve 
‘und. 
The United Electricity Co., of Vienna and Buda-Pesth, is 
apparently an amalgamation of two concerns, althoagh the accounts 
of each are kept separately, aud the shares maintained distinct 
from each other. As far as the Vienna branch is concerned, the 
balance-sheet for 1901—1902 exhibits a net profit of 80,000 kronen, 
whilst that of the Buda-Pesth Department shows a net profit of 
120,000 kronen. It is, however, not proposed to declare any 
dividend, but to carry the balance forward to the next account. In 
the previous year the company distributed out of the Vienna profits 
of 377,350 kronen a dividend of 6 per cent. on a capital of 
5,000,000 kronen, and 8 per cent. cut of net profits of 342,040 kronen 
on a capital of 3,000,000 kronen ia the case of the Buda-Pesth estab- 
lishment. It is reported that both works are fully employed, but the 
competition of German firms, especially in the Vienna district, 
diminishes the financial results. 
The Alta Italia Electricity Co., of Turin, which is closely asso- 
ciated with the Swiss Electrical Industry Co., of Basle, operates the, 
Turin central station and tramways, and is a large shareholder in 
the Piedmont Electricity Co. Its report for 1901—1902 indicates 
a net profit of less than £100 as compared with a loss of over 
£23,000 in the preceding year, but no provision for depreciation has 
been made in either year. A further improvement in the position 
of the undertaking is anticipated during the current financial 
year. 


PHYSICAL SOCIETY. 


At the meeting held on October 31st, 1902 (Prof. 5. P. Thompson, 
President, in the chair), a paper on ‘“ The Size of Atoms” was read 
by Mr. H. V. Ridout. This investigation deals with the size of 
dissociated atoms, or ions, and the results obtained refer to a dis- 
sociated atom as the smallest quantity of matter which can take 
part in an electrolytic action. The element chosen is hydrogen, 
and the author concludes that, in round numbers, 114} million 
atoms are necessary to form a line one centimetre long. The 
method employed consists in finding a pair of spheres which would 
be charged by the quantity of electricity known to be necessary to 
electrolyse a given quantity of the body under examination—in 
this case water—to the known difference of potential of its ions. 
From this the size of the atoms is deduced, subject to certain 
assumptions enumerated and discussed in the paper. The atoms 

regarded as spherics] and closely packed. To facilitate the 


any sphere is immediately above the centre of the sphere upon 
which it rests. Under these circumstances the total volume of 
spheres necessary to fill given cube is equal to that of the single 
sphere about which the cube is described. The electrical capacities 
of isolated spheres being proportional to their diameters, it follows 
that the total capacity of any number of such spheres is equal to 
the capacity of a single sphere, the diameter of -which is equal to 
the sum of the diameters of the small spheres. Using these two 
propositions, the siz3 of the atoms is easily deduced from the pair 
of spheres already determined. The author points out that the 
method fixes both the superior and the inferior size of the atoms 
and gives, therefore, the true value. 

Lord Ketvin remarked that he had often concerned himself with 
the size of atoms, and pointed out that the value obtained by the 
author for the diameter of a hydrogen ion was almost exactly one- 
half of that which he had obtained for the diameter of a molecule 
of hydrogen. The fact, however, might be a coincidence. He had 
dealt with a sphere which would have the same effect as a double 
atom of hydrogen. While avoiding the assumption that atoms are 
hard and spherical, it was usual to treat them as such for p 
of calculation. The paper was an important one, but there were 
many assumptions which required looking into. Lord Kelvin said 
that in dealing with the subject of atoms, it was necessary to con- 
sider the atoms of electricity. The atomic theory of electricity, 
now almost universally accepted, had been thought of by Faraday 
and Olerk-Maxwell and definitely proposed by Helmholtz. The 
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atoms of electricity were very 
matter, and permeated freely through the spaces occupied by these 
greater atoms, and also freely through space not occupied by them. 
An atom of electricity in the interior of an atom of matter expe- 
rienced electric force towards the centre of the atom. We were 
forced to conclude that every kind of matter had electricity in it, 
and Lorenz had named electricity as the moving thing in atomic 
vibrations. If the electrons, or atoms of electricity, succeeded in 
getting out of the atoms of matter, they proceeded with the velocity 
of light.and the body was radioactive. It was, therefore, not sur- 
prising that rome bodies showed radioactive properties, but rather 
surprising that such properties were not shown by all forms of 
matter. Our knowledge of this subject, which originated with the 
discovery of the Becquerel reys, had been greatly advanced by the 
experiments carried out at the Cavendish Laboratory, and he had 
no doubt that in the next two or three years much light would be 
thrown upon this important matter. 

Prof. Everett asked why the author had taken the specific 
inductive capacity of water equal to two ? 

The AurHor said that the latest determinations of the constant 
approximated to that number. 


BELL SYSTEMS IN THE NAVY. 


Tue impertance of having a ready means of communication 
between the various parts of a modern ship of war is sufficiently 
obvious to anyone who bas had the opportunity of going over one 
of our battleships ; but for the benefit of those who have not had 
such an opportunity, it may be as well to briefly ontline the 
conditions that obtain. ; 

In action, a ship would probably be fought from the conning 
tower, situated generally beneath the fore bridge, and this we may 
look u as our central station. Formerly voice pipes with 
whistle calls ran from here to all the important stations, such as the 
fore bridge, after bridge, conning tower aft, starboard, and port 
engine rom, torpedo tubes, tiller flat, battery and turrets, &c. 
These voice pipes were necessarily somewhat bulky, and as they 
began to multiply, soon filled up the already overcrowded conning 
tower; they bad the disadvantages of being troublesome to repair 
if shot away, becoming practically useless if they got choked, or 
water leaked in, and it was often exceedingly hard to locate a call 
when the whistle was heard. True, they had little shutters, which 
were designed to blow open and show the particular whistle which 
had sounded, but these little indicators would often become stiff 
and cease to act, or, more-commonly, they would get broken off ; 
accordingly, the voice pipe gradually began to give way to the 
telephone, and the whistle call to the electric bell. and shutter. 

With electric leads, communication became more extended, and 
instead of one central station to and from which all orders passed, 
it became possible to make, as it were, two or three centrals ; thus 
from the bridge orders could be sent direct to any desired station, 
or the ship could be worked from the after conning tower, and 
altogether a far more extended system could be worked. 

There are several different kinds of bells in use as calls, the most 
usval being the ordinary trembler bell common to a group of 
shutters. Where such a bell is in anyway exposed to the weather, 
it has to be made watertight ‘this is effected by enclosing the mag- 


nets and armature in a watertight case. The armature does not carry- 


the hammer as in the common house bell, but instead of having a 
fixed yoke, the yoke is, as it were, removed to the outside of the 
watertight case and kept away from the magnets by a spring similar 
to the armature spring; to this vibrating yoke (if we may still 
call it a yoke for purposes of distinction) the hammer is attached, 
and a small outer cover is screwed on over all to protect it from dust. 


- By this mears the actual electrical connections are kept watertight. 


The action is as follows:—The armature performs the part of 
magnetising and demagnetising the coils, while the yoke, being alter- 
nately attracted and released, actuates the hammers. 

Besides the trembler bell, single stroke bells are sometimes used, 

ially for reply gongs from the engine room, and these are 
made watertight in a similar manner, except that, in this case, there 
is, of course, no need for the armature as we have described it. 

There are two kinds of shutters used, one being the single shutter 
and push combined, and the other a box containing several such 
shutters with pushes under each; in both cases they are, as a rule, 
put up in watertight brass boxes. 

The circuits for the more complicated bell systems are worthy of 
some attention, for they are so designed as to be capable of 
comparatively easy repair, and at the same time to economise wire 
as far as possible. It must be remembered that in a ship there is 
far more likelihood of leaks developing in a circuit than on shore, 
for by far the greater part of the circuit will be in close proximity 
to the metal work of the ship, and continual minor. repairs are 
always going on which lead carpenters, painters, and other enemies 
of the electric circuits, within destructive limits, hence it is 

’ necessary that faults should be easily localised. 

The wire for bell leads is mo+tly supplied in twin or four-core 
cables, that is to say, the insulated leads are Jaid up together in an 
outer covering of braided hemp. 

The simplest cirevit is, of course, that in which the push is at 
one station, and the bell is used as acall with no rep!y ; this needs no 
description, but where it is necessary that a reply should be made 
asin telephone circuits, and twin-core cable is generally used and 
one battery, the negative pole is earthed, i.c., screwed to the ship’s 
side, while at the batteryiendjof,the line/one lead*proceeds from 


much smaller than the atoms of © 


the positive pole through the push and to the distant bell, and soto 
earth. The other lead, taken also from the positive pole, gogg 
through the home bell to the distant push, and so toearth. Another 
method is sometimes employed where two batteries are used and 
one line wire; in this case switches are used instead of the ordi 

ush. They are.on the principle of the ordinary Morse key; the 
ine joins the centres of the two keys, bell and battery at each end 
are earthed, and the normal position of the key switches bell into 
line. On pressing one key the home bell is switched off and the 
line put in connection with the unearthed pole of the home 
battery. 

For reply gongs from the engine room a twin-core cable is used, 
A bell and shutter are forked into the circuit where requ 
probably in the conning tower and upper and lower bridges. Only 
one push in series with a battery placed in the engine room ig 
necessary. Of course the reply gongs are simply a means of 
letting the officer on watch know that an ‘alteration of speed 
has been made in accordance with the engine room telegraph. 

We now come to the bigger systems, by means of which all the 
important stations are joined up in such a manner as to be able to 
call and reply. There are two methods of wiring, the older being 
known as the “common return,” and possessing the double advan- 
tage of economy of battery power with economy of cable. In an 
extended system this method becomes exceedingly complicated, 
and renders the task of locating faults no easy matter. The prin- 
cipal features are as follows :— 

Two stations fed off distant batteries ‘require only a twin-core 
cable between them, while where one station derives its battery 
power from another a four-core cable is necessary. A modification 
of the first case is sometimes used where a single central battery 
charges two distant stations, which are then connected by a twin- 
core cable. 

Asan example, let us imagine three stations to be connected in 
the form of an isosceles triangle, with a battery placed centrally 
below the base, we shall find that in order to connect them on the 
common return system, it will be necessary to run a twin-core cable 
along the base, and up one side, while the other side will have to be 
a fourcore cable. In order to trace the circuit, take a pair of 
charging leads from the battery to each of the base 
stations, and extend these leads up «ne of the sides. Now 
connect a pair of pushes in fork with the positive lead at 
each station, and to the negative lead at each station connect one 
terminal of a bell. In order to ring any distant bell, we now only 
require to join the free terminal of a push to the free terminal of 
the distant bell through an indicating shutter, and vice versd, hence 
between any two stations a twin-core cable only is now necessary. 

_It will be noticed, however, that where the two base stations are 
far apart, a further saving of wire can be effected by placing a 
battery at each of these’ stations and joining the negative poles 
by a single wire so that the batteries are in parallel, thereby 
shortening the charging leads at the expense of the single wire 
which forms the common return. It would at first sight seem 
obvious, perhaps, to earth the negative pole and economise still 
further thereby, but experience has shown that this is not practi- 
cable on board ship where leaks are so easily created. 

In large ships the “group system” has taken the place of the 
“ common return” to agreat extent, and here each group of stations 
has its own battery and return, but occasionally the returns of two 
or three groups are joined and so made common, wire being econo- 
mised in this way. : 

In the group system a four-core cable is necessary to each station; 
these are run from a terminal box at the central, where the battery 
for the particular group resides. Of these four cores, two go to the 
distant bell from the home push, including the battery in the cit 
cuit at the terminal box, and two come from from the distant push, 
including the battery in the same way at the terminal box, and 
running in, one straight to the home beil and one through the 
indicator, and so to the other terminal of the bell. : 

The group system of wiring has the advantage of being compara- 
tively easy to test for faults, the faulty leads being quickly found 
at the terminal box, and inspection will then usually localise the 
fault. 
The second advantage 1s that when a bad earth occurs, only the 
battery belonging to the particular group is affected, whereas in the 
common return a good respectable earth will in a short time com- 
pletely paralyse the whole system. : 


POWER TRANSMISSION. 


As President of the Birmingham University Engineering Society 
Prof. F. W. Burstall gave an address to the members and theif 
friends on the above subject at the opening meeting for the new 
session, held on October 30th. ' 
The spybject is one of especial local interest at the present time, 
for a great expenditure will shortly be necessary for to equip % 
generating station necessary for supplying current for the tram 
ways. At present, the possibilities of electricity as a motive 
do not seem to be realised by manufacturers in this district, and 
engines made in the days of James Watt are to be seen doing 
their daily gri still, uneconomically - and — unsatisfactorily. 
The Professor would not pledge himself to recommend a gas-drivel 
station for Birmingham—he discreetly left that for the consulting 
engineers—but he was naturally optimistic concerning the futare of 
the internal combustion engine, and said that at present he knew 
one gas engine of 3,000 1.H.P., and at least one English firm w# 
prepared to construct and guarantee a gas engine of 4,000 LHP, 
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while he did not doubt but that units of 5,000 a Pp. would be met with 
in the almost near future. The ideal method of generating 
power, said Prof. Burstall, is to consider one huge factory situated 
from three to five miles from the centre of the city, and manufactur- 
ing three saleable commodities. It could be worked under the same 
head, but would be sub-divided into three departments. ‘It would 
be first of alla chemical factory for the recovery of that valuable 
by-product of South Staffordshire coal, sulphate of ammonia. Using 
coal at 6s. a ton, the price of South Staffordshire “slack,” the 
ammonia sulphate recovered would sell for 4s. 6d. The second 
commodity to be disposed of would be the power-gas manu- 
factured by the same process, at the same time, and from the same 
coal as the ammonia sulphate. This gas, although valueless for 
lighting ‘purposes, is of great value for driving gas engines and 
for heating furnaces or buildings. This gas, if.supplied in bulk, 
could easily be sold at a profit at 2d. per 1,000 cub. ft. The future 
generation must be educated to regard the ordinary open-hearth 
coal fire in its proper light as a most unsatisfactory medium fo 
obtaining heat from coal. It was entirely responsible for the dirti- 
ness of our cities, and the amount of money and time which this one 
item cost the nation was fabulous. It was most expensive and 
inefficient, and he had no doubt that if people had the opportunity 
of taking gas at such a greatly reduced rate az it could be 
profitably supplied at, they would be quite willing to heat 
their homes with it. ‘Its advantages from a humanitarian 
standpoint were overwhelming ; it would do much to render life 
more enjoyable by all classes. The third commodity to be disposed 
of from this one main factory was electricity. It was an open 
question as to whether it would pay to transmit the gas in pipes to 
certain stations dotted about the city’s area, and there transform it 
by gas engines and electrical machinery into power ready for use 
on tramways or for lighting, or whether it would be better to 
generate the electricity in a larger gas-engine driven station at the 
main works, from which it could be transmitted at a sufficiently 
high pressure, say, 7,000 to 10,000 volts, to small snb-stations dotted 
at convenient intervals over the city and there transformed to the 
pressure required. It was a question to which the answer would 
vary according to local conditions. He had not worked out the 
advantage or disadvantage for Birmingham. There was one thing 
which, at the special request of a Birmingham gentleman, he would 
like to touch upon, and that was, that for this city the electricity 
supplied should be absolutely centralised, and should be sent from 
some main generating station—whether gas or steam driven, was 
for the consulting engineer to decide upon—which station should 
be situated in as favourable a position as possible. It should be 
near to the supply of coal, but if must not be too far away from the 
centre of the city, or electrical losses would become very great. He 
thought that it should be, under present conditions, about three to 
five miles, The advantages of centralisation were many; there was a 
reduction in all permanent charges, and the advantage of uniformity 


’ and interchangeability of plant, while the cost of maintenance was 


telatively reduced. By moving out some three to five miles the land 
was cheaper, rates and taxes were less, cost of carriage was re- 
duced, and there was no nuisance of vibration or, as in the case of 
steam-driven stations, smoke productiqn.. That was where his 
ideal station for producing gas scored. None of the smoke formed 
by the combustion of the coal was allowed to escape; it was all 
trapped in the washers. If only the audience saw the state of these 
washers after an hour’s working of quite a emall producer, they 
would, he said, be astonished at the amount of smoke and dirt 
which was formed. Again, he appealed for the ven -station 
from a purely humanitarian standpoint. He held no brief for the 
gas engine; he knew of many difficulties to be overcome, of its 
many imperfections ; but for all that he felt sure that these would 
be surmounted. There was a great amount of. capital already sunk 
in steam plant; vested interests were always in the way of reforms 
—they were even to be contended against in an educational estab- 
lishment like the University, for it was hard to make manufacturers 
understand that by supplying the funds requisite for efficient 
con and demonstration they would’ ultimately reap the 
efit. 
A vote of thanks to Prof. Burstall was proposed by Mr. S. A. 
Roberts at some length; Mr. R. P.. Hulse, whose researches upon 
the Nernst lamp have made him known in the engineering world, 
briefly seconded. Prof. Burstall replied by saying that he hoped 
that it would lead the audience to think deeply upon this subject 
of power transmission, which will have such an influence upon our 
future social conditions. He knew of one railway in America 
where a line 70 miles long was to be driven by electricity supplied 
from one station. The design and equipment of such stations was 
‘the problem for the coming generation of engineers. 


Chester—The Wirral R.D.C. and the Bromborough 
U.D.C., two. authorities controlling districts lying between Birken- 
head and Chester, have been formally advised that it is the inten- 
tion of a company to apply for powers in the next session of 
Parliament to construct a tramway from the New Ferry terminus 

orporation tramways to Chester. The intention 
is, that the line shall be worked on the overhead trolley system. 
The district through which the line will rin is mainly rural, and 
includes the famous Eastham district, one of the most popular 
tesorts on the Mersey. This resort alone, in the summer, would 
ensure a amount of traffic by the tramway, both from Chester 


and Birkenhead. A Bill is to be introduced into Parliament;next 
Session for obtaining the necessary powers. 


‘charging batteries.” W.P. Apams. Octo 
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vent the spread of contagious diseases.” Barpac and P, A. Manrim. 


NEW PATENTS, 1902. 


Compiled expressly for this journal by W. P. Toompson & Co., Electrical Patent 
Agents, 822, High Holborn, London, W.C., and at Liverpool, to whom ail 
inquiries should be addressed. 


28,310. ‘‘ Coin-freeing apparatus applicable to electric, gas, water meters, 
clocks, and other appropriate apparatus.” J..W. Jones. October 27th. 
c-ignition systems o ternal combus nmgines.” J..S, 
23,824. “ Improvements in automatic switches for use in connection with 
the electric lighting of railway carriages, and for analogous purposes.” THE 
ELECTRIC AND ORDNANCE AccEssoniEs Co., Lrp., and R. F. Hann. October 27th. 
23,888. “Railway metal telegraphy.”’ J.Epcar. October 27th. 
23,834. ‘ An improved electrically-operated automatic brake.” J, H. 
y-ope’ ic e.” J, H. 
23,844. ‘Improved electrical billiard marker and indicator.” J. Matam, 
October 27th. 
28,864. “The Turner currént-breaker.” W.Turser. October 27th. 
23,871. ‘Improvements in electric cables and in apparatus for the manufac- 
ture ofsame.” J.D. F. ANDREWs, October 27th. 
23,872. ‘‘ Improvements in electric tremblers or contact breakers and means 
of actuating the same.” W.S. Freeman. October 27th. : 
28,387. “Improvements in and relating to main and branch electric 
switches.” J. W., Ewart. October 27th. 
23,389. ‘An improved galvanic cell.” G. and D, LozwensTem, 
October 27th. ” 
we “Improvements in electric conductors.” W.V, Morten. October 


23,421. “ Improvements relating to Réntgen ray and like epparatus.” H. W,. 
Cox: October 27th. 

28,426. ‘ Improvements in and relating to electric accumulators.” Garcrx, 
October 27th. 

28,428. ‘Improv: ts in i d 
poses.” E.ScHatrner. October 27th. 

23,438. ‘!An improvement in electrodes for arc lamps.” ‘C. D. Asen. 
(Gebriider Siemens & Co., Germany.) October 27th. 

23,492. ‘Improvements in and relating to induction coils.” J.O. Hemzr. 
(Date applied for under Patents Act, 1901, July 11th, 1902, being date of appli- 
cation in United States.) October 28th. (Complete.) 

23,494. “‘Improvements relating to. the electro-deposition of metals upon 
articles of china, earthenware, and the like.” G. W. Laysourn. October 4 

23,507. ‘‘Improvements in controllers for electric lifts.” J. S. Srevens, 
C. G. Masor, E. C. Stevens and P. H. Stevens. October 28th. 

23,560. ‘Improvements in trolley gear for electric traction.” F. BusHer.. 
October 28th. 

23,584. “Improvements in electric switches of circuit-breakers.” -P, 
Hamitton. October 29th. 

28,594. ‘Overhead life-guards for the protection of passengers from broken 
trolley wires on electric-driven tramcars.” D.Tzzrs. October 29th. 

28,606. “Improvements in electric arc lamps.” P.HoGner. October 29th. 
(Complete.) 

23,619. ‘Improvements in secondary batteries.” E. SanpHacen and J. 
LurGen. October 29th. 

“Improvements in electro-reversible motors.” O.Luco. October 


ing bodies for electric lighting pur- 


23,651. “Improvements in electrical generators. end motors.” W.H. Froop, 
October 29th. : 2 

23,656. “Improvements in and relating to the insulation of electric con- 
ductors.” E. October 29th. 

28,657.. ‘A combined electrical switch and wall plug.” J, W. JoHNson. 
October 29th. : 

28,660. “‘A maximum current registerirg indicator.” A. M. Crarx. 
(Hartmann & Braun, Germany.) October 29th. 

28,661. “An improved incandescent lamp socket.” K. H. H. JacrEr. 

28,670. ‘* A device for automatically Soreing name generating plant when 

r 


23,673. ‘*Improvements in and connected with the production of electro- 
types.” S. & Co., Lrp., and 8. Cowrer-Cotes. October 30th. 

23,677. ‘Prepayment electricity meter.” J. Exuis. October 30th. 

28,679. ‘‘Improvements connected with trolley poles of electric cara or 
locomotives.” J.8. Ricsy. October 30th. 

694. “Animproved automatic shunting switch for protecting the shunt 

and of arc lamps.” A. EcxsTein and A. E. ANGo3p. 
October 30th. 

28,695. “Improvements in incandescent electric lamps.” 
October 80th. 

98,734.. “Improved guiding device for the electric conductors of tram and 
like cars.” J. A. MitteR. (Date applied for under Patents Act, 1901, October 
830th, 1901, being date of application in United States.) October 30th. (Com- 
plete.) 


G. 


28, 788. “Ifhprovements in protecting hoods lephon to pre- 


October 30th. 

23,748. “Improvements in the method of mounting electric incandescent 
Jamps and apparatus connected therewith.” A..M. Ecurex. October 30th. 
(Complete.) 

93,753.. Improvements in and relating to telephones,” I, B. and 
J. October 30th. (Complete.) 

28,754. “Improvements in and relating to galvanic batteries.” G. Pearson 
and L. Firpter. October 30th. ; 

28,797. “Improvements in eae for composite systems of simultaneous 
telegraphy and telephony.” J. M. October 3ist. 

28,803. “Improvements in and relating to the arrangement of incandescent 
electric lamps.” M. C. GREENHILL and 8. E. Hammonp. October 3ist. 

23,842.. “Improvements in electric telegraphy.” F. E. Hesse and E, &. 
‘Hevrtiey. October Sist. 

23,858. ‘‘Improvements* in thermo-electric batteries.” J. Jonson. 
(A- Wolf, jun., & Co., Germany.) October 31st. Lies 

23,926.° ‘Improvements. in means for regulating electric. circuits.” 
H. Lerrner and R, N. Lucas. November 


PUBLISHED SPECIFICATIONS, 1900. 


these Specifications may be obtained of Messrs, W. P. Thompson 
High Holborn, ead at Liverpool, price, post free, 9d. 

1 | ements in electric switches.” Crompton & Co., and 


d 80 to 843 
» 
nother 
‘dinary 
‘ll into 
nd the 
> home 3 
8 used, 
quired, 
ans of 
all the 
able to 
being 
advan- 
In an 
licated, 
prin- 
battery 
battery 
entrally 
re cable 
pair of 
> 
Now 
lead at 
one 
yw only 
ninal of 
4, hence 
ions are 
lacing 
re poles 
thereby 
zle wire 
ht seem 
ine 
practi 
e of the 
s of two oe. 
g econo 
station; 
ro to the 
ugh the 
ly found 
only the 
as in the 
ent time, 
equip & 4 
en doing 
as-drivel 
firm was 
LBP, 


844 | THE ELECTRICAL REVIEW, [vol.s1. No. 1,203, 14, 1990, 


“Improvements electric clocks.’’. F. W. Leake, Dated October 
Bist, 

19,494. in machines.” British Thomson- 
Houston Co ated October 3ist, 1900. 

19,495. ‘Improvements in systems of electrical distribution.” British Thom- 
son-Houston Co. Dated October 3ist, 1900. 

19,496. ‘Improvements in induction electric motors.” British Thomson- 
Houston Co. Dated October Sist, 1900. 

19,497. ‘Improvements in automatic circuit-breakers for electric circuits.” 
Britisti Thoriison-Houston Co. Dated October 81st, 1900. 

19,498. ‘‘ Improvements in circuit-breakers for electric currents."" British 
Thomson-Houston Co. Dated October 31st, 1900. 

19,499." ““Emprovements in systems for controlling electric motors and 
electrically-propelled railway trains.” British Thomson- Houston Co. Dated 
October Sist, 1900. 

19,500, ‘‘ Improvements in electric switches.” British Thomson-Houston 

. Dated October Slst, 1900. 

19,506. ‘‘Improvements in electric arc lamps.” F.J.Green. Dated October 
81st, 1900. 

19,509. ‘Improvements in the manufacture and production of solid ends on 
electrical conductors.” T. J. McTighe. Dated October 4ist, 1900. 

19,511. ‘Improvements in dynamo-electric and electro-dynamic: machines.” 
J. H. Mawdsley. Dated October 8ist, 1900. 

19,512. “Improvements relating to electric circuit-breakers or switches.” 
H. H: Lake. Dated October 3ist, 1900. 

19,554. * Improvements in and relating to combined ees and sound tele 
graph apparatus.” C. E,Ljungman. Dated November Ist, 1900. 

19,576. “Improvements in and connected with electric switches or contact 
makers @ ak - order telegraphs, railway signalling apparatus and the 
like.” A. L.A. ©, D’Arlingcourt. Dated November Ist, 1900. 

19,588. * te in automatic electrical switches and circuit breakers.” 
J. Booker. Dated November Ist, 1900 

19,594. “Improvements in alternating current transformers or economy 
coils.” J.L. Davies. Dated November Ist, 1900. 

19,595. ‘** raga in or connected with are lamps.” J. L. Davies. 
Dated November Ist, 1900. 

19,612. * sO in or relating to the renovating of electric incan- 
descent lamps. J.Boult. Dated November Ist, 1900. 

19,659. ‘‘ A new or improved process of coating metal goods and articles with 
zine.” L. &zirmay and b. von Kollerich. Dated November 2nd, 1900, 

19,674. “ peers: relating to fe railways working on the surface 
contact system.” H.H. Lake. (W.M. Brown, U.S.A.) Dated November 2nd, 
1900. 


19,€86. ‘Improvements in accumulators.” G. De R. De. Sales and F. 
Gueugnon. Dated November 2nd, 1900. 

19,754. “‘Improvements in and relating to key sockets for incandescent 
se°to00. lamps.” O.D. Lucas, T. H. Marsh, and A. Vandam. Dated November 
3r 

19,766. “Improvements connected with overhead oe og used in elec- 
trical traction.” W.E. Rowlands. Dated November 8rd, 1: 

19,809: Improvements in or in connection with arm for 
electric railways or tramways.” 8S. Hutchins. Dated November 6th, 1 

19,829," “ An improvement in electrical locking apparatus for railway signals.” 
G. H. Jelfs. Dated November 5th, 1900. 

19, raed “Improvement in electric fuses.” O. L. Peard. Dated November 
5th, 
19,868. “ A process for coating fibrous material with metal.’ R. W. James. 
(Communicated.) Dated November 5th, 1900. 

19,900. ‘‘ Improvements in and connected with electric punka-motors.” H. 
Spihl. Dated November 6th, 1900. 

19,992. “Improved insulator for trolley wires and cverhead conductors.” 
J. T. P. Estler and F. Kieinstuber. Dated November 6th, 190v. 

19,934. “Improvements relating to the mounting of electric bells.” C, 
‘Woittequané. Dated November 6th, 1900. 

19,945. “ re in incandescence electric lamps.” W. P. Thompson, 
(Communicate ) Dated November 6th, 1900. 

19,951. “ Improvements in or relating to dry core cables a the hke elec- 
tric conductors.” E.G. Heyl-Dia. Dated November 6th, 1900. 

19,987. ** An improved electrical connection.” W. R. Sykes, A. H. Johnson, 
and C. J. Cooke. Dated November 7th, 1900. 

20,016. ‘Improvements in electric switches.” H. Oppenheimer. (Communi- 
cated.) Dated November 7th, 1900. 

20,177. “‘Commutator or collector for electrical purposes.” E. Batault. 
Dated November 9th, 1900. 

20,197. * Improvements in the construction of the troughs for laying electric 
mains.” M. Lachman. Dated Novem 1900. 

20,200. “Improvements in or relating to electrolytic cells.” J. H. Noble. 
Dated 9th, 1900. 

rovements in or connected with apparatus for covering electric 
with insulation.” G,E.Heyl-Dia. Dated November 9th, 1: 

20,264. “‘ Improvements in connections for electric mains.” C. D. Burnet. 
Dated November 10th, 1900. 

20,277.. “ Improved means for supporting the osmium filaments of electric 
wo lamps.” O. Imray. (Communicated.) Dated November 10th, 


11. vements in electrical connections for tables the like.” 
Banks. Dated November 12th, 1900. 


20.968 in renewing the incandescent 


lamps.” C. Howard. November 
“Improvements relating to alternating current induction motors.” 
Lamme. (Date applied for under Sec. 108 of Patents, &., Act, 1883, 

Apa 14th.) Dated November 12th, 1900. 

20, relating to systems of electrical . BOG. 
Lamme. (Date applied for under Sec. 108 of Patents, &c., Act, 1888, April 
en Ae Dated November 12th, 1900. 

electric apparatus for exploding mines.” 8. Evershed 
oat ‘rorshed & Vignoles. Dated November 13th 13th, 1900. 

20,471. “ Improvements in or relating to connectors for electric wires and the 
like.” J. Rymet-Jones. Dated November 13th, 1900. 

20,522. Improvements in high live switches for electric curren: 
British’ Thomson-Houston Co. Hewlett, Schenectady, New York, 
U.S.A.) Dated November I4th, 1900. 

in electric controllers.” W. H. Harfield. Dated 


20,578 
November 14th, 
“ _ Improvements ia for signalling by wireless tele; hy.” 
Telegraph Co. ted Rovesster iach, 


SS Fleming and Marconi’s W: 
20,681. in automatic electric carriages and for 
Laffitte. Dated 


the ‘ransport of light goods or traffic.” H. Dubs and L. 


November 15th, 1: 
20,758. “ Improvements in @ lectric and motors.” E. van 
Dated November 17th, 1900. — 
20,778. “ Improvements in arc lamps.” J.A.Heany. Dated November 17th, 
20,858. “Improvements in and relating to are lamps for project’on pur- 
poses.” C. V. Drysdale. Dated November 19th, 1900. 


20,887. “ Improvements in the ig oe of vehicles or trains on railways, 
tramways and the like.” J. Brown. Dated November 19th, 1900. 


20,942. “‘Improvements in systems of electric motor control.” ee 
Thomson-Houston Co. (Communicated.) Dated November 20th, 1800. 


20,943. “ rea, rom in — devices for electric motor control 
British Thomson-Housto’ (Communicated.) Dated November 20th, 
* 20960. “Reversible rare cells. or so-called storage batteries.” 7, 4 
Eiison. Dated November 20th, 1900. 
20,967. Improvements relating to incandescent electric lamps.” H, 
Lake. (Communicated.) Dated November 20th, 1900. 
20,995. Improvements in poles for electric railwa its and 
and telegraph lines.” Serrell. Dated Novem 
025.. ‘Improvements in electric railways ona 
sen British Thomson-Houston Co, (Communicated.) Dated November 
Dg ani ing arrangements for ic ways.” Br 
Houston Co, (Communicated.) Dated November 2lst, 1900. 
21,027, ‘Improvements in ground detectors for electric circuits.” 
21,028. ‘Improvements in electric railways on sectional 
contact yng "British Thomson-Houston Co. (Communicated.) Dated 


November 2lst, 19¢ 
21,029, in British Thomson-Houston Co, 
(Communicatea.) Dated November 21st, 1900, 


21,080. “Improvements in alternating current electric railwa; British 
Thomson-Houston Co. (Communicated.) Dated November 2lst, 1900. 

21,081. “Improvements in systems of electric motor control.” British 
Thomson-Houston Co. Dated November 2ist, 1900. 

21,100. “Improvements in or gy Bo to electric converters or trans. 
formers.” J.P. Hall. Dated Novem 

“‘Improvemenis in electric motor apparatus. ” Watson 

E. Preece. Dated November 22nd, 1900. 

ve 149,“ Electrolytic process for the precipitation of metals and alloys from 
their solutions, and also for the deposition of metals or alloys on oer; metals 
or alloys or on other substances.” J. Meurant. Dated November 22nd, 1900, 

21,217. “Improvements in electric current regulators.” P. M. Justice, 
Dated November 43rd, 1900. 

21,283, ‘Improvements in secondary batteries.” T. Pescatore and Tudor 
Accumulator Co. Dated November 28rd, 1900. 

21,292. ‘Improvements in means foe a magnetic adhesion of loco- 
motives or motor cars in electric railways.” British (homson-Houston Co, 
(Communicated.) Dated November 24th, 1900. 

21,298. “Improvements in insulated electric conductors and method of 
making same.” British Thomson-Houston Co. (Communicated.) 
November 24th, 1900. 

21,294. “Improvements in systems of electrical distribution.” British 
Thomson-Houston Co. (Communicated.) Dated November 24th, 1900. 

21,429. in or relating to dynamometers.” K. Leverkus, 
Dated November 27th, 1900. 

21,447. “Improvements in electric railways on the sectional conductor 
British Thomson-Houston Co. (Communicated.) Dated 

21,448. ‘Improvements in systems of electrical distribution.” — British 
Thomson- Houston Co. (Communicated.) Dated November 27th, 1900. 

21,449. ‘Improvements in interrupting devices for electric circuits.” 
British Koo ay aa Co, (E. W. Rice, Schenectady, N.Y., U.S.A.) Dated 
November 27th, 1900. 

21,450, ‘ Improvements in methods of transforming alternating electric 
currents.” British Thomson-Houston Co. (J, E. Woodbridge, Schenectady, 
N.Y., U.S.A.) Dated November 27th, 1900. 

21,459. “ Improvements in safety cut-outs for electric circuits.” J. Sachs. 
Dated November 27th, 1900. 

21,478. ‘‘ Improvements in or tog to electric meters.” J. H. Barker and 
J. A. Ewing. Dated November 27th, 1 

21,486. ‘‘ An improved gripping sn suitable for screwing lamp shades, 
clamp i on and off electric incandescence lampholders,’’ H. F. Cotton, 

A. T. Cotton, and A. H. Reddell. Dated November 27th, 1900. 

a1 “Improvements in electrolytical apparatus.” J. Matthews and W. 
Davies. Dated November 28th, 1900. 

21,588. ‘Improvements in or relating to plates for electric batteries or the 
like. A. J. Boult. (W. J. Jackson, Pennsylvania, U.S.A.) Dated November 
28th, 1900. 

21,557. ‘Improvements in = for the production of fluorine.” M. 
Dated November 28th, 1 

21,566. “Improvements in ictenaais or secondary batteries.” C. A. 
Welsbach. Dated November 28th, 1900. 

21,578. <‘é nose switch and cut-out combined.” W. J. Fryer. Dated 
November 29th, 1900 

21,615. “Im wements in socket joints of metallic telegraph and like poles.” 
E. Dated November 29th, 1900. 

21,617. “Improvements in electrical Pag distribution and switchboards.” 
Cc. E. Z@ een. Dated November 29th, 1900. 

21,629. nig ey in and connected with means for the conversion of 
electrical e derived from a source of direct — into alternating cur- 
rents.” Ww. “an . Duddell. Dated November 29th, 1900. 

21,642. “Improvements relating to electric fuses.”” J.C, A. Ward. Dated 
November 29th, 1900. 

91,644. . ‘Improvements in systems of electrical distribution.” H, R. Kent. 
¢ te applied for under Sec. 193 of Patents, &c., Act, 1888, May Ist.) Dated 

ovember 29th, 1900. 

21,645. ‘Im cena in and relating to electric switches.” Clarke, Chap- 
man & Cc., and A. L. Forster. Dated November 29th, 1900. 

21,660. Duplex spring holder for electric lamp shades.” G.H. Ide. Dated 
November 30th, 1900. 

21,700. ‘Improvements in tel 
Jersey, U.S.A.) Dated November 40th, 

21,701. “Improvements in telephony.” L. Sterne. (8S. B. Fowler New 
Jersey, U.S.A.) Dated November 80th, 1900. as 

702. “ Improvements operating dynamo-electric machines.’’ Bri 
Co. (W. le K. New York, U.S.A.) Dated Novem 
ber 80th, I 

21 in systems of electrical distribution and 
therefor.” British Thomson-HoustonCo, (R. Fleming, Mass., U.S.A.) Dated 
November 80th, 1900. 

21,704. “Improvements in systems of electrical distribution.” British 
'Phomson- Boonen Co. (E. J. Berg, New Yack, U.S.A.) Dated November 30th, 
1900. 

21,716. * rovements in and in the arrangement and construction of are 
lamps.” ©, Oliver. Dated November 80th, 

21,722. “* Improvements in or relating to trolley wire and ed conductors for 
electric traction.” G. E. Heyl-Dia. Dated November 30th, 1900. 


21,782. ‘‘Method of automatically rates out main siamese of powerful 
electrical currents.” Siemens Bros. & (Siemens & Halske, Berlin, r.W-) 
Dated November 80th, 1900. 
Fae ; “Tm rovements in or relating to trolleys, switches and crossings used 
vith wires for electric traction.” McCuliough. Dated 
ist, 1900. 


21,812, “ Improvements in and relating toelectric arc lamps.” L. W. Emerick 
Dated December Ist, 1900. a 
, 21,815. “Tm rovements in and relating to armatures and field magnets 
and motors.” V.1, Feeny. (Allgemeine Elektricivits 

Berlin, ) Dated December Ist, 1900. 
“Improvements in electric meters.” British Thomson-Houstom 
Co. (E. Thomson, Mass., U.8.A.) Dated December 8rd, 19(0. 


L. Sterne. (8. B. Fowler, New 
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